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LORD KELVIN 


We live, undoubtedly, in the Quantified 


»» and by no means can a sane man con 


very clear 
nowadays that the basic skills of geography 
must generally include some statistical com- 


tract out of his century. It is 


petence: in a very few branches of the sub 
the geographer 
himself adequately trained 


ject can young consider 


unless he has 


numerical nous beyond averages and 


me 
dians. 

And yet, allowing that one must stay in 
side one’s century, dare one hint that there 
may be some danger in too-ready surrender 
to its trends? Twice within a few weeks, 
in work by good geographers, I have 
uncritical Lord 


cannot 


met 


an flourishing of Kelvin's 


famous dictum: ‘when you express 
it in numbers, your knowledge is of a meagre 
and unsatisfactory kind ao. ge 
always? 

Let us take a simple example and look 
at Spain’s two “million cities,’’ Madrid and 
Barcelona; we will play fair and not produce 
a trivial reductio ad absurdum. If we analyzed 
for example, the occupational structures of 
the find marked 


differences, the one more pronouncedly ad 


two, we would certainly 
ministrative and professional, the other in 


dustrial and commercial This is precise 


quantified knowledge, which in some con 
texts is useful and significant. If we want 
to describe Spain, this is good enough; but 
if we want to understand Spain? 

Madrid is in origin and essence a focus of 
state power, consciously established as such 
by a centralizing monarchy; Barcelona, a 
city of merchant and later industrial capital, 
consciously opposed, as focus of a deep-roote¢ 
and intense regional separatism, to the cen 
tralizing symbol and reality of Madrid. This 


is not precise quantitative knowledge: is it 


Guest Editorial 


RIDES AGAIN 


less satisfactory and more meagre, for the 
purpose of understanding 


graphy, than the statistical data? 


Spanish geog 
These 
may help us to ask the right questions and 
to drive but in them 
selves, unaided by the nonquantitative data, 
they than the latter. 
Each approach reinforces the other; but in 
this case the balance of indebtedness is owed 
by and not to statistics. 


the answers home, 


are less meaningful 


Kelvin’s words neglect the truth that what 
we can count is not always significant; and 
when he claims validity for them 
the 
going far beyond his book. 
distant 


“whatever 


matter may be” he is, with respect, 
Perhaps in some 
future we 


may be able to punch 


a card for every human motive or emotion; 
but that yet, and meanwhile it 
is simple folly to assume that imponderables 
are, in Kelvin’s phrase, but 
of knowledge. ”’ 
itself 


dom. 


time is not 


“the beginning 
And the end of knowledge 
may be but the beginning of wis 
There is no doubt at all that quantification 
can add greatly to the precision of our tech 
niques and thereby of our understanding 
on one condition: that we 


what it is, 


recognize it for 
a servant and not a master. But 
there is a tendency to mistake the mechanics 
of scientific method for its soul; and surrender 
to this betrays insecurity, a lack of confi 
dence in the validity of work 
unless decked out in striking but perhaps ill 
fitting The scientific 
method is verification, and that is not always 
numerical. unto UNIVAC_ those 
things that NIVAC’S; but remember 
that statistics are at best but half of life. 
The other half is understanding and imagi 


one’s own 


garments. soul of 
Render 


are | 


native interpretation 


O. HH. Ki. Seats 
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INTERNATIONAL TRADE: SELECTED TYPES OF 
WORLD REGIONS 


John W. Alexander 


Dr. Alexander is Associate Professor of Geography at the University 


of Wisconsin. 


magazine. 


CONOMIC geography endeav- 


ors to understand regions of 


the earth’s surface in terms of 


production, exchange, and consumption 


of wealth. Comprehending such knowl- 


edge is expedited by classifying infor- 


mation about economic activities on 


regional basis. Classification systems 


themselves are not the goal; at best 


they are merely ‘‘filing systems’’ for 


informative material. They expedite 


the understanding of a large number ot 
items by grouping similar ones into 
classes, resulting in a smaller number of 
groups more readily comprehended. 
But the number of categories must be 
large enough to recognize significant 
differences between items else the very 
purpose of classification is defeated. 
lo that end the scholar who applies 
geography's method of analysis to the 


topic of international trade must decide 


which characteristics of each country’s 


trade enable the distinguishing of types 
of countries. These variable characteris- 
tics serve as the measurements by which 
categories are quantified. The present 
article proposes a few classification sys- 
tems for regionalizing data on interna- 


tional trade and is predicated on the 


Several previous articles by him have appeared in this 


philosophy that no one system is “‘best”’ 
but that, depending on the objective, 
makes a contribution to 


each system 


understanding areal differences of in- 


ternational commodity exchange. 


DATA SOURCI 


The United Nations’ Yearbook of Inter- 
Trade Statistics 


on exports and imports by commodities, 


national data 


presents 
by source of imports, and by destination 
of exports for approximately 100  re- 


porting units (mostly nations) respon- 
sible for 98 per cent ol the world’s inter- 
national trade. This study is based on 


the 1954 Yearbook. 


INTERNATIONAL 
BY NATIONS 


AMOUNT OF TRADI 


The general pattern of world trade 


(Fig. 1) is well known, has been mapped 


l 


by others,' and needs little elaboration 


at this point. In 1954 there were two 


major regions, and 


western Europe 

\ndreas and Lois Grotewold: 
graphic Aspects of International Trade,” Econ 
Geogr., Vol. 33, 1957, pp. 257-266; W. S. and 
E. S. Woytinsky: ‘World Commerce and Gov- 
ernments Trends and Outlook,’’ The Twentieth 
Century Fund, New York, 1955, pp. 59, 61 and 
107. 


“Some Geo- 
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ECONOMIC GEOGRAPHY 


FABLE I—Continued 


INTERNATIONAL TRADE BY REGIONS AND NATIONS 


DATA SOURCE: UNITED NATIONS YEARBOOK OF INTERNATIONAL TRADE STATISTICS, 195 


For explanation of symbols, see footnotes at end of table 


Regional classification 


Exports | Import 


Millions of 
United State 
dollars 


AFRICA 


\lgeria 
Anglo-Eg-Sudan 
Angola 

Belgian Congo 
Br. Somaliland* 
Cameroons 
Egypt* 
Ethiopia-Eritrea 
Kr Eq Africa 
Fr. W. Africa 
Gold Coast* 
Kenya-Uganda 
Liberia* 

Libya* 
Madagascar 
Mauritius* 
Morocco 
Mozambique 
Nigeria*. 
Reunion 
Rhod.-Nyasa* 
Sierra Leone 
It. Somaliland* 
langanyika 
runisia 

Un. S. Africa 


wine n vehicle 
cotton textile 
coffes 1 textiles 
copper m machy 
animals m textiles 


cocoa n THISe 
otton 1 petrol 
coffee textiles 


»- 


otton textiles 


offec vehicles 
cocoa i textiles 
coffee petrol 


oF F 
- 


rubber mis¢ 
hides if grains 
coffee m textiles 


r 


sugar mi grains 
grains m sugar 


cotton m misc 
cocoa 1 textiles 


“roo 


sugar misc 
copper THIS¢ 
iron ore I textiles 
fruit m'f textiles 
sisal mis¢ 


He rr 


grains 1 textiles 
wool 1 textile 


TIMID OM OMA Zs 
ZZAZZAZZASLZAALAUUAGARALZASAZAAL 


> 


ASIA 


Brunei* 

surma* 
Camb.-Laos-Vt. N 
Ceylon 

China: Taiwan 
Cyprus* 

Hong Kong* 
India 

Indonesia 


Iran’ 


This 
textiles 
textiles 


mn 


rice 


sugar 1 chemicals 
copper 1 textiles 
textiles f textile 


ie 


% % BZBSBSeQSfS“SGKK—AZS“ZAZAZSZSASLZASZS 


tea, jute petrol 


rubber textiles 


cr. oil 1 sugar 
cr. oil vehicles 
fruit grain 
textiles cotton 
olive oil textile 
fruit if textile 
rubber cf cr. oil 


Iraq’ 
Israel 
Japan* 
Jordan 
Lebanon 
Malaya* 
North Borneo* 
Pakistan 
Philippines 
Sarawak 
Syria 
Thailand* 
rurkey* 


rubber textile 
jute n textile 
copra m textile 
cr. oil er. oil 
grains m petrol 
rice F textiles 


tobacco my machines 


wool n’ textiles 


L 


dairy i textiles 
prods 


**W orld total imports exceed total exports because of added value of transport charge 
*Nation reporting as per ‘Standard International Trade Classification.” 
Data from 1955 edition of the Yearbook of International Trade Statistics 
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Regional classification by export 


leading 


E Europe 
Anglo 
Middle 
\frica 
\sia including Indonesia 

ern Her America 


\mer 


M Americ 


isphere 


ther maior regions, e 


single leading nation 
cent of the nation’s export 


ioned after the trade r 


egio 


epresented by the capit 


Australia 


Belgiut 


\nglo-America, which, respectively, gen- 
erated $65,000,000 ,000 
(43 ol 
$33,000,000 000 


worth of trade 
total 
ol 


leaders 


the world and 


(22 


per cent 


per cent the 
National 
| nited 


France, and Canada. 


total). 
States, 


world were 


United Kingdom, West 


Germany, 


Regions by Balance of Trad 


Balance between exports and imports 
| 


is quantified in Table I, Column 3, by 


Value 


of exports is divided by that of imports; 


means of an export/import index. 


the quotient is expressed on the basis of 


100 for perfect balance. Thus, an index 


exceeding 100 indicates excess 


ol 


99 or less indicates 


CxX- 


ports; an index of 
excess of imports. 

Most places import more than they 
export. Ot the 99 political units re- 
porting, 63 are in this debtor category. 
A “favorable” balance is ‘‘enjoyved”’ by 
36 Notice that debtor 


creditor as used herein refer only 


creditors. and 
to the 
net debits or net credits resulting from 
international 


Table I 


exchange of commodities. 


lists the major creditors and 


rED 


egardless of its pe 


n in which it i 


Types oF WorLD REGIONS 


yr 25 per cent ¢ 


\postr 


cent ot that 


rder 


receives 
ovides Letter i 
' 


ted Hyphen indi the nation i ot in the 


on's trade in o 


reentage indicates it 


50 per 


Lebanon 
Malaya 
Netherlands 1 I 
Portugal 
\lger x Brune 


»yria 


Italy 
nited State 


Venezuel 


debtors. Figure 2 shows the location 
ol 


ol 


of four nations in terms 


types ol 


balance and SIX 
(1) 
southeastward 
South 
between Rhodesia, and 
(4 Asia; (5 
Near East (Iraq and Syria 
West 


these creditor 


trade 


creditors: 


sugvests 


areas 


from the United States 


) 


through Surinam; (2 


southern America; (3) middle 


\frica 
Ethiopia; 


Liberia, 
southeast the 
and, (6 
two European nations Germany 


All told, 


geregate differential ol 


and Finland 


areas have an a 
$7,744,000,000 in exports over imports. 
\lmost 80 per cent ol this differential 
Western 
Hemisphere, and an astonishing 60 per 
it (S4,655,000,000 


is credited to nations in the 


cent ol is the credit 


ol 


No 


call 


just one nation—the United States. 


student of international relations 
the fact that 


the free world's debt 


miss three-fifths 


ol 
incurred for com- 
modities in 1954 is owed to one creditor; 
and no United States citizen can think 
constructively about foreign policy with- 
out that 


either write off this debt as foreign aid 


realizing his country must 


or be willing to participate in ventures 





100 


whereby the debtors can redeem them- 
selves. 


Major (1) 
Europe (every major nation except West 


regions of debtors are 


Germany and Finland), (2) Africa’s 


northern, and southern por- 
(3) eastern and southern Asia, 
(4) Australia-New Zealand, (5) middle 
South (6) 


and a few Middle American countries. 


eastern, 
tions, 
part of America, Canada, 
The largest deficits are those of United 
But the 


lowest export/import indexes appear in 


Kingdom, Japan, and Italy. 


Jordan, Panama, Lebanon, Cambodia, 


Israel, Libya, and Greece, countries in 


ECONOMIC GEOGRAPHY 


which the economy depends heavily on 


other income such as that from military 


establishments of outside powers, trans- 
traffic the 


(as oil pipelines crossing Jor- 


port charges on through 
country 
dan), and outside investments. The 
fact that the largest debts from trade 
imbalance occur in Europe helps explain 
the intense advertising campaigns in 
America sponsored by European coun- 
tries to lure tourist dollars. Analysis of 
spatial variation in methods whereby 
debtor nations augment their incomes 
would be an interesting line of 


veo- 


graphic research. 


TABLE II 


MAJOR COUNTRIES BY BALANCE OF INTE \TIONAL 


Excess of export 


"ep sport 
over 1m px 


ANGLO-AMERICA 
United States $4,655 


MIDDLE AMERICAS 


Venezuela 870 
151 


Cuba 
SOUTHERN HEMISPHERE AMERICA 
Argentina 
Chile 


EUROPE 
Western Germany 
Finland 


AFRICA 
Nigeria 
Gold Coast 
Rhodesia-N yasaland 


ASIA 
Indones 
Iraq 


mputed fron 


data in United N 


TRADE IN 


s Yearbook of International Trade Statistics 


MILLIONS OF UNITED STATES DOLLARS 


1954 


Excess of imp 


over exports 


ANGLO-AMERICA 
Canada 


MIDDLE AMERICAS 
Mexico 
Panama 
SOUTHERN HEMISPHERE AMERICA 
Brazil 
Uruguay 


EUROPE 
United Kingdom 1,690 
Italy 765 
Netherlands 444 
Norway 436 
Belgium 235 
Denmark 215 
Sweden 190 
Ireland 181 
Greece 179 
Spain 150 
Yugoslavia 99 
Portugal 97 
Switzerland 75 
Austria 44 
France 27 
AFRICA 
Union South Africa 
Algeria 
Morocco 
Egypt 
Kenya 


ASIA 
Japan 
Cambodia-Laos-V. N 
Israel 
Hong Kong 
Turkey 
Lebanon 
Iran 
India 


1954. 
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2. Regions by Destination of Exports 

Percentages were computed for each 
nation’s exports destined for every 
major trade region and for leading na- 
tions. 

Seven major trade regions were de- 
limited: Anglo-America, Middle Amer- 
ica, Southern Hemisphere America, 
Western Europe, Africa, Asia, and Aus- 
New Zealand. 
portraying the destination of each na- 


(Table I, 


the initial capital 


tralia A coding system 


tion’s exports was devised 
Column 5) whereby 
letter indicates the leading region re- 
ceiving the nation’s exports (e.g., Guate- 
mala’s first capital letter is V, 
that 


America 


indicating 
Anglo- 


indicates 


her leading customer is 
An apostrophe is 
that a proportion of 50 per cent or more 
of that nation’s shipments are consigned 
to that region. Subsequent capital let- 


ters indicate other major re gions, each 
accounting for 25 per cent of the ex- 
British 
to Europe, i. 
Middle 


least 


ports, in order of rank (e.g., 
Honduras ships mainly 
but Anglo-America, JN, 
America, A, 


25 per 


and 
each receives at 
British 


The lower-case letter indicates 


cent of Honduras’ ex- 
ports). 
a single leading nation. An apostrophe 
(’) after the lower-case letter indicates 
least 50 the 


classified nation’s exports (e.g., Guate- 


receipt of at per cent ol 
mala sends over half of 


the United 


its exports to 


States as 


shown by the 


entry u’). 


Column 5 of Table I indicates the 


destination of exports as reported by 


each nation, and Figure 3 is an attempt 
to map these nations in terms of major 


Most 


gion linked to western Europe 


the re- 
This 


area contains every nation in Europe, 


consignees. extensive is 


extends eastward as far as 


Pakistan, 
Africa; it 
South America, a 
Middle 


and southward over covers 


much of 


few small 


nations in the 


America, and 


ECONOMIC (GEOGRAPHY 


United States. Its most remote section 
comprises Australia and New Zealand. 
In all, the European region contains 63 
with 29 in the Ek 


leading consignee). 


nations, 
(United 


category 
Kingdom 
France was first buyer from 11 nations. 

Regions exporting mainly to Anglo- 
America occupy much of North Amer- 
ica, the western fringe of South America, 
and a few detached places: Surinam, 
Liberia, Ethiopia, and the Philippines. 
Sixteen the 
States as their foremost customer. 

The 


Japan and southeast Asia. 


nations identify United 


export-to-Asia region includes 

Venezuela alone reported Middle 
America as leading recipient. But most 
of her exports are crude oil shipped to 
Netherland Antilles 
the oil and exports the products to the 


United States and Europe. 


which processes 
Thus, one 
Venezuela should 


Netherlands 


might contend that 
be classified the 
Antilles. 


There is ho 


same as 
country having either 
Africa or Southern Hemisphere America 
or Australia-New Zealand as 


destination region for exports. 


leading 


3. Regions by Sources of Imports 


Each country was appraised in terms 
of the proportion of total imports as- 
cribable to each of the seven trade re- 
gions and to its leading source nation. 
Exactly the same methods for classify- 
ing nations in terms of imports (Table I, 
Column 6) used as for 


were exports 


(Column 5). 

Regions distinguished in terms of 
leading import sources are portrayed by 
Figure 4. Most expansive is the area 
receiving from Europe. It occurs on 
every continent, covering all of Europe, 
all of Africa (excepting Liberia), south- 
Australia~New Zealand. 
In the Western Hemisphere the import 
Ar- 
The 


ern Asia, and 


from-Europe region contains only 
gentina and a few smaller nations. 
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United Kingdom is leading source for 
29 nations. 

\nglo-America is the main shipper to 
North 


\nomalous cot 


most countries in 
South 


both \merica 


and \merica. 


nections to distant regions involve LL 


Asia is lead- 


beria, Japan, Philippines. 


ing source for several political units 


\sia. The { nited 


States imports more from Middle Amer- 


located in southeast 


ica than from any other region. 
Not a 
Atrica or Southern Hemisphere 


New Zealand as 


single either 


\met 1¢ a 


1¢ iding 


country reports 
or Australia 
seller. 

Fable J 


indicates that 73 of the 98 countries have 


Perusal of Columns 5 and 6 in 


the same nation 


as their leadu v trade 
partner for both exports and imports 
The | nited Kingdom, leading ret ipient 
ot 29 nations’ exports and leading sup 
plier of 29 


nations’ the 


imports, is 
world’s leading trading partner. 
I-leven countries report the same trad- 
ing region, but different trading nations 
as their leading export and lea ing im 
port) partners One 


out ol every SIN 


nations, however, imports mainly from 
one region and exports largely to an 
other. This group includes some * proc 


Netherlands 


\ntilles and Malaya which import raw 


essing countries’ such as 
materials from adjacent nations and pet 
form initial manufacturing processes 1 
materials destined for Eu ope ol 
\merica. 

lhe 
western 
Middle 
Europe, buys most from Anglo-America; 
Japan buys mainly from Anglo-America, 
\sia. 
and 4 


world’s major trading regions are related 


United States most to 


exports 


Europe vet buys most from 


\merica; Brazil sells most to 


sells mainly to 


Figures 3 indicate that the 


mainly with 


ind 


irom 


Europe ior both exports 
Yet 


Europe are 


imports regions importing 


less extensive tha 


those exporting to Europe (especially in 


TRADE: SELECTED 


Types OF WoRLD REGIONS 


TABLE III 


South regions 


\merica Conversel\ 


importing from Anglo-America are 
yreater than those exporting to Angel - 
\merica. This is a major feature of 


the geography of international 


trade, 
fundamental to understanding the large 
negative trade balances noted earlier 
lor Europe and the large excess ol eX- 
ports over imports for the United States. 
Similarly, Japan buvs largely from the 
United States but is unable to recipro- 
cate 


his, 


export 


with equal sales of her surpluses. 
concomitant with Japan’s severe 
Fable II), is 


for American-Japanese diplomacy. 


deficit a problem 


lrading 


NS 


Proximity oO; 


Proximity can 


be appraised in terms 


it (a) percentage of each nation’s foreign 


trade accounted for by its 


ind b 


partner is a neighbor 


neighbors 
whether or not its leading trade 
lable 11 shows 
nations according to this 
Fable I, 


I dividual 


Irequency ol 
twofold classification. see 
Column 7 tor classification of | 
lations on this basis. 

One might expect countries to trade 
considerably with neighbors even though 
their major shipments were to and from 


But half 
port that less than 10 per cent of their 


Europe. ove! the nations re- 


trade is with neighbors, and only 20 say 
that their leading trading partner is a 
Oialy 


neighbor. 


seven nations do even 


half otf their business with neighbors. 
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Figure 5 shows that parts of North 
America, much of west-central Europe, 
and a few states in southeast Asia com- 
prise three regions where nations trade 
considerably with those adjoining them 
Phe rest of the world has a low proximity 
rating. 

This 


graphic 


leads to a fundamental 


geo- 
principle: complementarity is 
more powerlul than transferability in the 
trade. 


realm of international 


Com ple- 
mentarity exists between two nations if 
one has a commodity surplus needed by 
another which desires and has the pur- 
chasing power to buy it from the surplus 
the 


money) ol 


producer. Transferability is cost 


(measured in time or trans- 
porting the commodity between the two 
complementary regions.” Two striking 
examples of this principle are Australia 


New Zealand 


any other nations from Europe, still are 


and which, farther than 
linked to that region tor 60 per cent and 
74 per cent respectively of their inter- 
national trade. 

The power of complementarity is aug- 
the 


mented by role of political ties, ol 


capital investments, and of migration 


movements in linking remote nations 
Notice, tor example, the linkage between 
Liberia and the Philippines with Anglo 
\merica; of Australia, New Zealand, 
Netherlands Antilles, and Hon 


duras with Europe; and of many African 


British 


states with Europe. 
Interesting as Figure 5 and Column 7 
Table | 


use the proximity 


may be, however, one must 


caution 
Bel- 


a neighbor of Switzer- 


index with 


lest it be confused with distance 
gium, though not 
than are 
Brazil 


Venezuela which are neighbors. 


land, is closer to that nation 


the developed portions of and 


The terminology 
“transferability” for 
gested by Edward L. Ullman in American Com- 
modity Flow, University of Washington Press, 
Seattle, 1957), pp. 20-24 


“complementarity’’ and 


these cone epts was 


WorRLD 


ED TYPES oO} REGIONS 


5. Regions by Commodities :x ported 


Commodity data for 55 countries are 
organized by the United Nations as per 
the Standard International Trade Clas- 
sification (SITC) adopted in 1952 recog- 
nizing ten major categories: food, bever- 
ages and tobacco, crude materials, 
mineral fuels, animal and vegetable oils, 
chemicals, manufactures, machinery, 
miscellaneous manufactures, and others. 
Information on commodities for remain- 
ing nations is listed in heterogeneous 
sequences preventing uniform compari- 
SO]. 

kor regionalizing in this study, com- 
modities were grouped into four classes: 
beverages and 


(1) foods (including 


tobacco crude materials | including 


mineral fuels, animal oils, and vegetable 


oils), (3) manufactures (including chemi- 


and miscellaneous 


and (4 


grouping is that foods and crudes typify 


cals, manufactures 


machinery. The reason for such 
exports from nations in early stages ol 
economic development, manufactures 
typify a more complex stage, and ma- 
chinery 


The 


ports in each group was computed. 


a still more complex stage. 
nation’s ex- 
Sub- 


percentage of each 


sequent classification of nations on the 
basis of these percentages raised several 
questions. 


nation X 


21 per cent 


Suppose the exports trom 
foods and 
Should 
X therefore be classified primarily as a 
Or 


were 37 per cent 


machinery. nation 


food should — her 


exporter? per- 
centages be compared with some central 
value such as the world average? For 
example, the 55 nations comtorming to 
the United Nation’s Standard 
national Trade Classification, 


foods as accounting for 38 per cent ol 


[nter- 


report 


all exports, machinery for 7 per cent. 


Compared to these central values, na- 


tion X exported three times as much 


machinery as the average but was ac- 


tualiy below average in food export. 
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Should 


marily as a machinery exporter? 


she therefore be classified pri- 


Since, 
in her own economy, revenues from food 


shipments surpassed machinery sales, 


the author decided to appraise exports 
ol 


in terms of support each nation’s 


economy. 

On this basis, each nation’s category 
is identified in Table 1, Column 8, by a 
series of lower-case letters, one tor each 


commodity group (exceeding 25 per 


cent) listed in order of percentages. 


Ihe code system is: f—foods, beverages, 


and tobacco; ¢ crude materials, min- 


eral fuels, animal and vegetable oils; 


m—manufactures, chemicals; y—ma- 


chinery. An apostrophe indicates at 
least 50 per cent of exports. 

The cartogram (Fig. 6) reveals four 
distinguished 


2) crude ma 


broad types ol regions, 


by exports of: (1) foods, ( 


terials, (3) manutactures, (4) manufac 
tures and machinery. 

Several 
porters. 


South 


areas mainly food e 

Middle 
\merica report the highest per- 
the 


Costa Rica’s 98 per cent; 


are Z 


Ameri a and eastern 


ot food in 


by 


centage exports world, 


climaxed 


bananas, coffee, and grains are 


sugar, 


major commodities moving out from 


this region. In smaller European coun- 


{ 
Oo 


tries foods comprise over 75 per cent 


exports: Iceland (fish [Ireland animals 


and meat), Denmark (meat and dairy 


products Equatly high percentages 
occur in the Far East: Burma and That- 
land Several 
African western id 


eastern portions of the continent are in 


(rice) and Taiwan (tea 


countries on the 


this category. Wherever foods are the 


leading export, two principles prevail: 


(a) they invariably exceed all other ex- 


rarely do foods 


50 


ports combined (i.e., 


without rating 
the 


materials. 


rank first per cent 


and (b runner-up invariably is 
srazil 


fol- 


eastern 


Examples 
id 


wool 


crude ire 


and Argentina (coffee ai meats 


lowed by cotton and 


(GEOGRAPHY 


Mediterranean countries (fruit, wheat, 


cotton), and New Zealand (dairy prod- 


ucts, meat, wool). 

Sales of crude materials dominate com- 
modity revenues in three general areas. 
Krom South Africa northward through 


the middle of the continent and east- 


ward to Pakistan is an arcuate region 


from which flow’ minerals 


(copper, 


petroleum) and fibers (cotton, jute). 


From Mexico through Venezuela and 


Chile belt 


generating surplus minerals (e.g., pe- 


southward to is a similar 
troleum, bauxite, tin, copper) and cot- 
ton. <A third general area is southeast 
of Asia: Malaya, Philippines, Indonesia, 
and Australia. Many countries depend 
upon crude materials for an extremely 
high share of their exports: Venezuela, 
Surinam, and Bolivia, all above 95 per 
cent; Egypt, Tanganyika and Rhodesia, 


Wherever 


materials rank first, two principles ap- 


above 75 per cent. crude 


pear: (a) they tend to comprise over 


half the exports, and (b) where a second 
commodity ranks as high as 25 per cent, 


it invariably is foods. Examples of such 


areas are Australia (wool, meat, grains), 


Indonesia (rubber, tin, copra, coffee), 


the Philippines (copra, sugar), South 


\frica (wool, fruit 


Vanufactures rank first in three fa- 


miliar regionp: western Europe, Anglo- 


America, and Japan. India is now in 


this category: aithough her leading item 


is tea (25 per cent the combination of 


two lesser manufactures (jute and cot- 


j 


gives manufactures a slight 


ton textiles 


margin. In regions where manulac- 


tures are the leading export, they never 
attain the maximum percentages reached 


by foods and crude materials; 


the high- 


est percentages occur in United Kingdom 


88 per cent), West Germany (86 per 


lre- 


cent) and Japan (85 per cent). 


considere d i 


ind Belgian 


centrate be 
Rhodesia 


If copper con 
factured 
qualify 


manu- 


item, Congo 
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quently, manufactures rank first with 
less than 50 per cent of exports: United 
States 38 per cent, Canada 40 per cent, 
Netherlands 40 Norway 41 
per Also, not a 


between 


per cent, 


cent. there is 


correlation manufactures and 


the “runner-up” as found 


Was 
foods and crudes; sometimes the second 
ranking export is crude material (wood, 
second to paper from Canada food 
(fish, second to pulp and paper from 
Norway), or machinery (second to gen- 
eral manufactures from United States, 
and United Kingdom). Another prin- 
ol 


correlate with exports of manufactures; 


ciple is that large volumes trade 
all nine nations participating in 
$4,000,000,000 or more of trade (Table 
I, Column 4) have manufactures as the 
leading export (Column 8). 

There is no region where machinery 
is the leading export. In three nations 
it ranks high (40 per cent Germany, 
United 
cent in United States) but in each case 


37 per cent Kingdom, per 


oe 
35 
‘| 


it is exceeded by other manufactures. 
A principle seems to hold that if ma- 
chinery is a major export (representing 
at least of 
flow) it will be exceeded by other manu- 


25 per cent the outbound 
factures, and foods and crudes will be 
relatively minor exports. 

The heavy lines on Figure 6 show re- 
leading consignees 


The 


is widely 


in terms ol 


e1OnS 


based on Figure 3. **food-to- 


distributed 
Afric a, 


Europe 


region 
South 
peripheral nations 


New Zealand, half 


globe, belongs to this type. 


Europe” 
and 
itself. 
the 
Almost as 
‘“crudes-to-Europe”’ 
Africa, 
Finland 


distin- 


through America, 
ol 
way around 
widespread is the 
region which occurs mainly in 
Asia, and Australia. 

The 


““manufactures-to-Europe”’ 


southern 
and Sweden belong. area 
guished by 
is restricted to European nations except 
the States, pe- 


jute) 


lor United Trinidad 


troleum products), and India 


( lose 


tor 


(GEOGRAPHY 


two-thirds of the world’s free 


Fully 
countries belong to the foregoing triad 
of European regions. 

The 


occupies Middle America with an outlier 


‘“‘food-to-Anglo-America”’ area 


in Africa (Ethiopia—coffee). More ex- 


tensive is the ‘‘crudes-to-Anglo-Amer- 


ica’’ region of western South America, 
Mexico, Liberia, and the Philippines. 
Canada is the sole nation tied to Anglo- 
America mainly by manufactures (pa- 
per) shipments. 

In the Far East, mainland nations tend 
to be ‘‘food-to-Asia”’ shippers while the 
in the ‘‘crudes-to-Asia”’ 


islands are 


class. Japan and Hong Kong are the 
the ‘‘manufactures-to- 
Malaya and the Philip- 
both the 


but former 


only units in 
Asia’”’ region. 
pines are anomalies: are in 
the 
to Europe, the latter to 


Anglo-America. 


crude material group, 


sells mainly 


6. Regions by Commodities Imported 

The 
above for exports was applied to import 
traffic (Table I, 9) 


mapped on Figure 7. 


classification system explained 


Column which is 
Four general re- 
gions are discernible. Most extensive is 


that receiving manufactures: much of 
Africa, southern Asia, the United States, 
several units of Central America, and 
Ire- 
No- 
tice the prominence of textiles in Column 
9 of Table I; 


the leading item purchased abroad. Re- 


peripheral European nations (e.g., 
land, Portugal, Greece, Sweden). 
37 countries report it as 
gions classed as receivers of manufac- 
include much of 
North America, South America, centra 
North Ameri South A tral 
Africa, Australia-New Zealand. 


Might there be a correlation here be- 


tures and machinery 


and 


tween present rate of economic advance- 
ment and this type of import structure? 
Crude 


inflow to only 


materials comprise the major 


a few countries, most of 
which are manufacturing countries ol 
The in 


Europe, and Japan. absence 
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States 


lew 


United is 
Very 


are primarily food importers. 


of the 


somewhat surprising. 


this category 


ATCe 


Commodity groups never attained 


high maximum im- 


as ol 


percentages 
ports as of exports; the highest propor- 
tion attained by inbound food was 40 
(United Kingdom), 
82 per cent (Netherland Antilles 


oil 


per cent crudes 
crude 
70 
per cent (Burma), and machinery 43 per 


cent (Mexico). 


from Venezuela), manufactures 
Thus, the international 
trade picture of 1954 was distinguished 
by import structures much more diver- 
sified than those of exports. 

The 


regions in terms of leading source olf 


heavy lines on Figure 7 show 


imports. The dominant region 


~ mManu- 


factures-from-Europe’’) occurs on every 


all 


Africa, southern Asia, fringing nations 


continent, covering practically ol 
of Europe itself, and a few countries in 
Included are 46 of 
The 
manufactures-from-Europe”’ region con- 
12 countries, mostly in Africa 


and Australia-New Zealand. The 


‘‘crudes-from-Europe”’ category has five 


the Americas. 
OS 


the 


trading units. ‘*machinery- 


tains 


entries, all in central Europe. A dozen 


units comprise ‘‘manufactures-from- 
Anglo-America”’ and 
Middle The ‘machinery 


manufactures-from-Anglo-America”’ 


type are mostly 


in America. 
re- 
gion comprises much of South America, 
The 


entirely 


Mexico, and Canada. ““import- 


is within 


region 
Asia 


largely manufactures from Japan. 


from-Asia”’ 


southeast where imports are 


Comparison of Columns 8 and 9 in 
Fable | 


quency 


enables construction 
(Table I\ 
indicates that two well-known principles 
to (1) if a 


foods-crudes ae 


of a ire- 


tabulation which 


continue operate: nation’s 


export category is 
IC; cf) its import category is likely to be 
66 ol 


countries conform with this rule. (2) If 


manufactures (m, my, or ym 80 


a nation’s import category is manufac 


(;EOGRAPHY 


BY COMMODITIES 


S AND IMPORTS, 1954 


tures (m, my or ym) its export category 


will be foods-crudes (c, / 66 of 


ee Sa 2) 


73. places support this generalization. 


Notice the frequency with which textiles, 
as the leading import, correlates with 
bananas, sugar, coffee, cotton, wood, as 
leading (Table I, 
and 9), 

The 


opposite 


export Columns 8 


novice that the 


he ld . 


that if a nation’s exports are manufac- 


might think 


principle would viz., 


tures (m or my) its import classifica- 


tion will be foods or crudes. However, 
11 this 


The generalization does hold 


only six of countries 


support 
theory. 
for United Kingdom, Germany, France, 
Italy, Japan, and Netherlands Antilles. 
But 


tions: 


there are almost as many excep- 
United States, Belgium, Switzer- 
land, Hong Kong, and Trinidad. 


Table IV that 


several nations 


indicates there are 


with a rather unusual 


export-import structure. Two places 


are in the crude-food category for both 


exports and imports: Malaya imports 


oil, rubber, and food and exports tin 


and even more crude rubber. Sarawak's 


imports are mostly crude oil; her ex- 
ports are largely crude oil and pepper 


At the 


which is in the manufactures category 


other extreme is Switzerland 


for both exports and imports; in-move- 
ments of steel and machines are coun- 
tered by 


of clocks, 


Many 


out-movements 


watches, and textiles. nations 
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report a ‘mixture’? of commodities 


(i.e., both manufactures and_ foods- 


crudes appear in the classification sym 


bol). 


flow of imports while exporting foods 


Twelve countries have a mixed 
In general, these are rather 


the 


and crudes. 


sparsely populated areas where 
ot de- 


North 


Borneo, Lebanon, Jordan, and the Su- 


economy is in the early 


stages 
velopment (e.g., Bolivia, Libya, 
dan) Four countries have a mixed 
flow of imports countered by outflows 
States, Bel 


Six 


of manufactures (United 
gium, Trinidad, and Hong Kong 
while 


Swe- 


countries have diverse exports, 


Norway, 
India, 
both 


importing manufactures: 


den, Finland, Portugal, and 


Canada. Mixtures in inbound 
and outbound flows distinguish Nether 
lands and Austria. 

The generalization seems to hold that 
a mixture of commodities is more typical 


Table I\ 


countries 


ol imports (18 countries in 


than of exports (eight 


and 


Dest 


and Imports 


Regions by Exports nations 


Commodities Sources 


and Commodities) and Balance 


Figure 8 is an attempt to regionalize 


nations by a single system combining 
several criteria: commodities exported, 
consignees, commodities imported, 
Four major 


Asia by 


(involved 


sources, and net balance 
(inked to 
outflow), 


with Europe in both flows 


regions appear: | 


both inflow and 
N (rec el\ ing 


\nglo- 


exports to 


from and shipping mainly to 


\merica), and 


one region and by imports to another 


(linked by 


Region FE is by far the most expansive, 
appearing on all continents and cover- 
ing the entirety of Europe, practically 
\sia, Australia 
New Zealand, portions of South Amer- 
North 


country in 


all of Africa, southern 


\merica. 
Region X 


(except Japan) is involved mainly with 


ica, and a few units in 


Moreover, every 


Europe. Most of this European region 


2D TYPES OI 


WorLD 113 


REGIONS 


is of the ‘‘colonial”’ type, 1.@., exporting 
foods and crudes in return for manutac- 
tures; however, India and most countries 
of Europe show manufactures as_ the 
ranking export. Within Europe, an ‘‘in- 
ver core’ of United Kingdom, France, 
Italy, and Germany exemplify the tradi- 
tional exporter of manufactures in re- 
The 


(Belgium, 


turn for crudes and _ foods. few 


small nations in this ring 
Netherlands, Switzerland 


lactures 


report mahnu- 


leading in both receipts and 


shipments. Does this support a hypoth- 


esis that small nations with large num- 


bers of skilled people but limited natural 


resources tend toward a trade pattern 


featuring imports of semi-processed 


manutactures which are processed to a 


then exported? = An 


higher form and 
‘outer ring’’ (Ireland, Iceland, Sweden, 
Finland, and Yugoslavia are ‘‘colonial”’ 


with a surplus of foods-crudes but a 
deficit in manufactures 

Most of Region E is a ‘‘debtor”’ area 
insofar as visible trade is concerned; 1.e., 
imports exceed exports. This does not 
mean that a debtor nation is en route to 
bankruptcy, but it does mean that she 
must devise other means of augmenting 
her income (e.g., tourism, foreign invest- 
debt 


through her unfavorable balance in com- 


ments) to pay for the incurred 


modity trading. Indeed, all European 


nations themselves (except Germany 


and Finland) have a trade deficit, with 
the Kingdom's deficiency (an 


$1,600,000,000 


United 
astounding exceeding 


by far that of any other nation (Table 
11). The combined deficits ot Japan 
($770,000,000) and Italy ($765,000,000 
do not equal the United Kingdom's. 


The 


restricted to the Western Hemisphere 


\nglo-American Region, N, is 
(except for Liberia and the Philippines 
North 
the United States 
Jamaica, Haiti, Britis! 


and includes every American 


country except 


Honduras, and 


( suadeloupe. This is another “colonial” 





MAJOR TRADE REGIONS 
Leading Commodity Groups 
symbols explained in text 
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trade region excepting Canada (with 


Bolivia 
dominated by 


(whose im- 
Many 


nations in this region have a “‘favorable”’ 


mixed exports) and 


ports are foods 


balance. 

The Asian 
‘colonial’ trade area, and is restricted 
\sia. All 


but one have ‘‘favorable”’ balances and 


Region, 1, is another 


to small traders of southeast 


do major business with Japan, a fact 


which sheds additional light on the 


problem of that nation. 
Iwo large traders of the Far East 
Malaya and Japan, are in Region YX, the 


former buving from Asia and selling to 


Europe (another factor in the European 


deficit) while Japan sells mainly to Asia 
and purchases from the United States 
(a factor in the United States problem of 
excess exports and Japan's problem ol 
excess imports 

A major reason for Europe's trade 


problem is that the United States is in 
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Region An selling to Europe but buying 


mainly from Middle America. 


FURTHER QUESTIONS 


The present study has been based on 
data for only one vear. Were its meth- 
time period, 
That is, 
are annual fluctuations in international 


ods applied to a longer 


would different findings result? 
trade so capricious that a one-vear 
glimpse produces fallacious conclusions? 

lo what extent would Figures 3 and 


had 


been constructed on the basis of leading 


t show a different pattern if they 
source country of imports and leading 
destination country for exports? 

What would be the pattern of a world 
map of trade imbalance constructed to 


show debtor nations in terms of coun- 


owed and creditor nations in 
Are 


any regions discernible in terms of meth- 


tries they 


terms of countries owing them? 
ods used by debtor nations to augment 


their incomes? 





PROJECTIONS OF INTERREGIONAL PATTERNS OF 
TRADE IN WHEAT AND FLOUR 


Richard L. Morrill and William L. Garrison 


Vr. Morrill is Assistant Professor of Geography at Northwestern 


University and Mr. Garrison 
Their 
Change”’ 


of Washington. 
and Geographic 


Washington Press 


HEAT and 


to move in 


flour are known 


large volumes 
from region to region in the 
States. 


United this 


trade stems from many bits of particular 


Knowledge ol 


information on topics such as the loca- 
tion of flour mills and the location of 


wheat from general 


the 


production, and 


information, such as notion of 


comparative advantage. Statistics are 


not available, however, which would 


allow direct interregional 
the 


paper, the question is asked: to what 


mapping of 


patterns of trade. In 


present 


extent can patterns of trade in wheat 


and flour be projected from available 


techniques and information? 


Certainly, the most general thing 


known about trade is that the location 


of production and the location of trade 


flows are determined simultaneously: 


production is determined by  possibili- 


ties for trade and trade is determined 


by the location § of 


production and 


consumption Sut in the case of a 


resource-based activity such as_ the 


production of wheat and 


subsequent 
milling of flour, it is known that varia- 


tions in natural resources exert a 


profound 


effect on the location § ol 


production. Too, it is known that the 


location of the ultimate market is not 


greatly influenced by the location of 


wheat production. So, in the = short 


was published recently by the 


is Professor of Geography at the University 
(with others) ‘Studies of Highway Development 


l niversity of 


run, 


our general information about 


trade in wheat and flour allows us to 


take resources, production patterns, and 
ultimate markets as 


the 


given. Concern 


is chiefly with balance of flows 
between production regions, processing 
mills, and market regions. 


The 


has been used as a succinct explanation 


term ‘‘comparative advantage” 


of problems of trade flows, but usual 


elaborations of comparative advantage 
do not completely describe the present 


problem. Usual 


statements of com- 


parative advantage refer to two com- 


modities exchanged between 
the 


two loca- 


wheat and flour 


the 


tions. In 


case, 


concern is. with flow of a_ basic 


commodity and one of its 


products 


among many locations. For another 


thing, discussions of comparative ad- 


vantage usually ignore transportation 


costs between locations, and 


specific 


recognition of transportation costs is 


extremely important to the present 


trade formulation. 
In this study, the concept of spatial 


equilibrium is used to 


project trade 


patterns. The concept treats trade as 
an outcome both of regional differences 
and transport costs among regions, and 
brings information 
observed from place to place, in order 


together bits of 


to project and 


movements of wheat 


flour. In the first portion of this 
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PRODUCTION OF FLOUR AND MEAL, 1950 








the 
wheat and flour in 


paper, pattern of movement ol! 


1954 is constructed 


Adequacy of this approach is next 


judged by a comparison with available 


empiricat information. Finally, 


uses 
of this concept are suggested by postu 
lating changes in the production and 


market characteristics of the wheat 


and flour industry, and noting resulting 
changes in trade. The paper as a whole 
provides a statement, illustration, and 
analy ti 


partial evaluation of recent 


developments of trade flow analysis. 


TRADE IN WHEAT FLOUR 


Wheat is 


then, 


AND 


produced on farms and 
held for 


on-the-farm uses, is shipped lor export, 


unless seed or other 
or shipped to domestic flour mills, o1 


stored, or disposed of in other ways 
Trade results from imperfect coincidence 
between the farmers producing wheat 
the 
remainder of 


that 


and location of users. In the 


this paper we consider 


only wheat which moves to flour 


mills and then to domestic flour markets. 


Briefly, flour milling utilizes about 


one-half of domestic wheat production. 


Flour mills have characteristically  lo- 


cated at sites intermediate between 


places ol wheat production and places 


of flour consumption. Prior to 1925, 


the Northwest, principally \linnesota, 


was the center of flour milling. In 


succeeding vears, freight rate changes 


favoring shipment of wheat in prefer- 


ence to flour via the Great Lakes, the 


utilization of Scuthwest winter wheat 


in flour manufacture, and shifts” in 


the market, including per capita de- 


creases in flour consumption along with 
increased consumption of bakery prod- 
resulted in the 


ucts, have 


the 


vrowth of 


milling industry in a number of 
centers | ig. 1 

Interregional projections of trade in 
wheat and flour are shown on Figure 2. 


Trade is shown by arrows between the 


shown using regional bound- 


The 


hecessa#ry 


regions 


aries. first map shows the flows 


to bring wheat produced to 


meet demands at flour’ mills. The 
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second map shows those flows necessary 


to flour 


bring production to meet 
The 
resulting 
At first 


glance, the reader might feel that these 


demands by ultimate consumers. 


also show the 


the 


maps prices 


from patterns of trade. 


ideal. 
They are, but the difficulty of making 


less than 


regions are somewhat 
and checking trade projections required 
use of rather gross regions. (However, 
these 


LACAS 


are regions for which certain 


. data are available. 


The 


Projection Problem 


At first glance, it might appear that 
establishing the patterns of trade from 
basic information on surplus and deficits 
would be 


are complicating 


a simple matter. However, 


there factors. For 
one, there is 


that 


some reason to believe 


patterns of trade are efficient 


ones: 


of all possible ways that flows 


might be constructed, the pattern of 


flow is that which results in the least 


total transportation cost. This might 


come about 


either because producers 
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and shippers consciously attempt to 


ship to markets via least cost routes, or 


it might come about because those 


shippers who have survived are efficient, 


whether they are conscious of it or not.! 


Another complicating aspect of the 


problem is the set of price relationships 


which must exist for trade to take 


place. Prices in excess regions must 


differ from those in deficit regions by 


an amount at least equal or greater 


than transportation costs between re- 
gions, or trade will not flow. But prices 
are a function of supply. As shipments 
in de- 


In 


and 


occur, supplies excess regions 
crease, and prices shift 
deficit 


prices shift 


upwards. 
increase 
The manner 
in which prices shift affects paths ol 


regions, supplies 


downward. 
trade, and these price shifts must 
be considered. 

The general intelligence just discussed 
in the paragraph above leads to the 
of 
entering into trade projections: 


1. Trade 


regions if 


following summary considerations 


take 
the 


will place between 


difference between 
regional prices is greater than the 
amount of transportation cost be- 
tween them. 

The 


gions will be that required to shift 


amount traded between re- 
prices through supply and demand 
relationships until prices are sep- 
arated by the interregional trans- 


portation costs. 

Consumption in all regions must 
equal the total amount produced. 
This 


what 


statement 
to 


may seem some- 
observa- 


that 


foreign earlier 


But 


tions. this 


remember 

‘Under perfect competition interregional 
price relationships among regions would sustain 
the efficient pattern of flows. 


For an economi 
interpretation 


commodity flow problem 
see James M. Henderson: The Efficiency of 
thé Coal Industry: An Application of Linear 
Programming (Harvard University Press, Cam- 
bridge, 1958), pp. 1-12 


ot a 
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cdliscussion of trade is in the short- 


run; it is presumed that production 


has balanced with 


consumption 


due to long run location changes 


the 
trade paths by which production ts 


Concern here is strictly with 


merged with consumption. 


Patterns of trade are efficient 


the sense that transportation costs 


are at a minimum 


Che problem revealed by the 


sum- 


mary statements above has been the 


subject of several studies other than 


the present study The first 


Statement 
of the problem known to the authors 
a solution 


Lnke 


considered several hypothetical regions 


is due to Enke. who achieved 


using an electric analogue.” 


trading a good, each region constituting 
al distinct market, and each sepal ited 


from other regions by transportation 


the 


costs. In functions 


region, 


local 


to local price are known. 


Carl h 


which relate 


consumption and 


production 
Consequently, it is known how a magni- 
tude of 


imports or will vary 


find 


ll trade between regions 


exports 
local prices. The objective is to 
a direction of 
and the resulting set ol prices. Enke’s 


solution of the 


problem was by an 


electric analogue in which regional 


differences of supply were represented 
by initial voltage differentials at sinks 
and transportation costs by resistances, 
current flows at equilibrium represent 
P. A. Samuel- 


son has provided a general discussion 


equilibrium conditions. 


of this model. 


Fox and Taeuber worked out a 


numerical solution for a_ trade 


prob 
together with 


field 


lem, and their work 


work by others in the provides 
Stephen Enke: Equilibrium among 
tially Separated Markets,’” Econometrica, 
19, 1951, pp. 40-47 
P. A. Samuelson: ‘ 
md Linear 


Vol. 


Spa 
Vol 


Spatial Price Equilibrium 
Programming,” 1 nr Econ Re 
$2, 1952, pp. 283-303 
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1 numerical rather than an analogue 


solution to the problem The problem 


these researchers is used 


the 


provided by 


as the basis for work done in the 


present analvsis. 


| Miniature 


A simple example will serve to illus- 
trate the problem at a numerical level. 


Imagine two with 


\ Is 


is the deficit 


regions, A and B, 


some good traded between them. 
the surplus region and B 
trade, the 
low in \ 


and high in B, following the equatior 


region. In the absence of 


price for the good would be 
P 20) 7 


is the amount con 


Phis 


In this equation, C 
sumed and P is the region il pric e 
equation holds in both regions 

region before 


The condition in each 


trade begins is as follows: 
\ B 


100 units 5 


$1.00 unit $?. 50 


Trade will take place if the transporta- 


tion costs 


low 
enough, say $.50 per unit, for producers 


between A and B are 


in A to sell to B at a higher price than 


they can get locally. Trade will con- 


tinue until 


the supply at B is large 
that the 


between A and B is equal to the trans- 


re 


enough so spread in price 


costs between \ 


portation and B. 


\fter trade, supplies and pri es are: 
B 
30 


$2.00 


Spatial equilibrium is reached 
A to B. 
Karl A. Fox: “ A Spatial Equilibrium 


of the Livestock-Feed Economy of the | 
States,”” Econometrica, Vol. 21, 1953, pp 
566 Karl A. Fox and Richard C 
“Spatial Equilibrium Models of the Livestock 
Feed Economy,”’ A me Econ. Rev., Vol 40), 1955, 
pp 584-608 For a more co nplete review of the 
literature, see R. L. Morrill: An Exp: 
Study of Trade in Wheat and Flour in the 
Slates | npublished M.A Thesis, | 

of Washington, 1957 


ifter 25 
units are moved from 
Model 
ited 
547 


I i¢ uber 


imenta 
United 


luversit 
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It is instructive to compare com- 


modity values from the before case 


to the after case 


After 1 


5 units at $1.50/unit 
0 units at $2.00/unit 


$112.50 
$100.00 


‘ 
S 


Transportation Ce 


25 units at $ .50 per unit $12.50 


ade 


\. 100 units at $1.00/unit $100.00 
B. 25 units at $2.50/unit = $ 62.50 


The net pay-off from having trade ts 
the after trade value of the commodity 
less the before value and transportation 
costs, or $37.50. 

This sample illustrates an important 
the Not 


flow pro- 


characteristic of problem. 


only efficient 


are patterns 
there is a 


called 


The latter problem 


jected, but 


of the 


measurement 


value, here net pay-off, 


of increased trade. 
study by 


is emphasized in another 


the authors. 
USED IN STUD\ 


DATA THE 


This study recognizes two levels of 


trade the 


equilibrium: shipment ol 


flour from mills to bakeries and other 
consumers, and the shipping of wheat 
to mills. A set of data on three subjects 
was required for each study, namely: 
supplies available, demand conditions, 
and transport costs between all pairs 


of regions. 


Wheat 


A major problem in the work with 
trade patterns is knowledge of demand 
conditions. Basic to the present study 
the final 


wheat. ' 


is an expression ol demand 


The 
the 


for the various uses of 


equal ion given below expresses 


W. L. Garrison, Brian J. I 
Marble, John I). 
Morrill: Studies of 
Geographic Change, 
Press, Seattle, 1959 


Berry, Duane F. 
Nystuen, and Richard L. 
Highway Development and 
I niversity of W ishington 


demand for wheat for flour by flour 


mills. 


; i oer 
= k(1.00 O0054P, 00053 


Olt O0396M ) 


in which: 


C,,—Consumption of wheat 
Ix Flour mill capacity (i 
bushels of wheat 
Population 
Domestic wheat price 


millions of 


Disposable ine ome 
lime (1921 = 1 


\verage hourly wage rate 


This 


in price or 


equation states that increases 


time, or average hourly 
wages, have small but depressing effects 
upon wheat consumption, while rising 
per capita income has a positive effect. 


The the 


time variable, for example, shows the 


coefficient associated with 


gradual per capita decline in use ol 


flour as a_ food. 


Hourly wages are 
used as an equivalent to a price index 
for bakery goods and take into account 
the effects of price levels on consump 
tion. Rising per capita income permits 
the .purchase of greater quantities ol 
the 


bread for potatoes and corn, but this 


wheat, as well as substitution ol 


has been more than offset by 
the 
Basic data fitted 


equation are given in a table (Table 1). 


the op 


posite effects of other variables 


over time. into this 

A second requirement for the equil!- 
brium solution was interregional trans- 
Railroad rates were available 


port costs. 


Interstate Commerce Com- 


but 


from the 


mission, ? 


these are of limited use 


since almost 60 per cent of wheat in 


interstate commerce moves by water 


rather than by rail.* Rates over water 
® This equation is from a study by Kenneth 
Meinken: “The Demand and Price Structure 
for Wheat,’’ USDA, Technical Bulletin No. 1136, 
November, 1955, pp. 36-52. 

7 Interstate Commerce Commission, 
Waybill Statistics, 1954. erritorial 
Traffic and Revenue, by 
Classes. 

5 U.S. Army Corps of Engineers, Water-Borne 
Commerce of the United States, 1954 1955. 
Washington, D. C. 


Carload 
Distribu- 


tion: Commodity 


and 
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rABLE I 


Wheat product 
Other uses (mi 
Supply for flour 
Flour mill capacit 
Per ‘capita income 
Hourly wage rate 


Dept. of Agriculture, Agricult tatistics. 1955 seca ea 
rts, MC-20-4.4 Flour ane ! Industry 5 nd MC-20-4 ( 


Demand and Price Structu \ t Pechnical Bulletin, 1138, U.S 


are considerably lower than competing alters the equation over time in that 
railway rates. Consequently, inter- the price of flour does not vary exactly 
regional costs were lowered in three with the price of wheat. 


cases: from the Midwest to the North C, (1.73 — .000223P, 00034. 
aS li » Gre: akes: i 
east, via the Great Lakes; and from 0121T — .00475M 


the Midwest to the Southwest and the 


Southwest to the South, over the Mis- *»-—Consumption of flour 
sissippi River System. Estimated trans Population 
g Price of flour 


port costs between regions are given in 


lable 11). , T, M are as in the previous equatio 


ahh accompany ing table 


TABLI The effects and relative weights are 
the same as in the previous equation. 

The principal difference is in the use 

ol regional population in place ol 

capacity for flour production. rhe 

data needed for this stave ol the equilib- 

rium solution are arranged in Table III 

The transfer rates for flour were 

taken directly from the Interstate Com- 

merce Commission, and modified where 


' \rmy Corps of Engineers data indicated 
Distribut : 
1054, Washington, D aa ‘ernit ile 
and Revenue by modit tat nt 
rD-1, 1954 


hlow 


The equation for tlour is similar to Northeast 
: ‘ Midwest 
the equation for wheat presented earlier. Sout! 
southwest 
Weet 


tion of the flour equivalent for wheat — Unite: 


The only differences are the substitu- 


used for flour and flour price for wheat 
price. The first is an exact relation, 
where 2.33 bushels of wheat are equiv- 


alent to one ewt. of flour. The second 
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Midwe 
Soutl 
Southwest 


West 


substantial shipments by water over 


the Mississippi River System. Con- 


sequently, the rates between 


Midwest 


regions 
Midwest 


and South were 


and Southwest, and 
South, and Southwest 


lowered (Table I\ 


TRADE PROJECTIONS 


A necessary condition for the equilib- 
rium of supply and demand is that total 
disappearance will equal the total supply 
This 


prices are in an 


available for use. cannot occur 


unless equilibrium, 


dependent upon regional supply and 


demand conditions and the structure 


ol transport costs. If the price is too 


low in a deficit this 


le ive 
The 


but at an 


region, will 


another region with a_ surplus. 


surplus may be consumed, 


economic loss to the 


system, due to 


the failure of competition to complete 
the equilibrium. The problem of trade 
projection is to work out the equilib- 


rium of trade and prices. 


FABLE \ 


(GEOGRAPHY 


The Wheat Solution 


Transport 
1 
that the 


rates for wheat indicate 


Northeast 


over 


has a competit ive 
the 


This is evident 


the Southwest for 


the South. 


advantage 
market of 
from the rates under the assumptions 
If the price in the Mid- 
west is $2.00, the price in the Northeast 
becomes $2.30 and in the South, $2.55, 


of the model. 


but via the Southwest the price would 
be $2.80 and non-competitive. 

Given this assumed pattern of trade, 
sets ol prices were substituted into the 
basic demand equation until total dis- 
480 million 
bushels of wheat and the United States 
The 

the 


appearance amounted to 


average price was $2.42. result 


of these substitutions was map 


presented earlier (Fig. 2). The solution 


is also given in Table V. 


1 h t 


Flour Solution 


The structure of transport rates and 


supply conditions by regions indicates 
a structure ol that 
with the exception that the 


the 


trade similar to 
for wheat, 
Southwest has 
the Northeast 


South. 


advantage 
the 


over 
the 
Sets ol prices were substituted 


for market olf 
into the demand equation until total 
disappearance amounted to 207 million 
cwt. ol 
states 


flour, and the average United 
$7.09. The 
trade solution was 
determined (Table VI and Fig. 


The pattern of trade for flour differs 


price was final 


equilibrium then 


from that of wheat principally in that 
the Southwest the North- 


the South. 
This is probably due to the fact that 


rather than 


east satisfies the deficit ol 
the Southwest was more strongly deficit 
tf wheat than the South, while in 


flour, the 


the 


case ol 


Southwest has a 


surplus. However, the Southwest itself 
have 
the 


sequently, 


does not a sufficient surplus to 
the South. 


movement 


needs of 


the 


satisfy Con- 


fromthe 
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Midwest to the Southwest 


probably 


both wheat to that 


the 


includes replace 


which Southwest 
South 


shipments to the South via 


shipped to the 
direct 


\is- 


a transshipment 


from closer points, and 


the 


sissippi River system 


ACCURACY 


The 


equilibrium solution pose a major prob- 


figures determined in the trade 


lem: what is their accuracy in relation 


to actual Unfortunately, it 


patterns? 
is not possible to compare results with 
the actual Total 


flour are 


pattern. movements 


ol wheat and not known 


because railway 


shipments, for which 
data, 


than one-half total shipments. 


there are some account for less 


Statis- 
tics on flour production are available 
for a limited number of states only, and 
flour con- 


the 


no figures are available for 


sumption. | Nevertheless, results 


obtained seem to be quite close to 


what actual data is available, with 


prices exhibiting the greatest variability. 
Paths of 


exist 


movement known to 


are 


which were not identified bv the 


projections. This illustrates one of the 


major weaknesses of the 


technique, 
namely, the assumption of large mu- 
convenientl 
The 


movements, 


tually distinct regions, 


and 


centered at a point. extra- 


intraregional which were 


not detected, were obscured by the 


grossness of the regions chosen. 


» > 
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the 
use of some estimation in the following 


Deficiencies of data necessitated 


cases: wheat supply by regions for 


flour, flour capacity by regions, flour 


production by regions, and average 


‘These 


deficiencies apply equally, ol course, to 


transport costs between regions. 


estimation by any other technique. In 
any case, spatial price equilibrium has 


three clear advantages which tend to 


offset its lack of accuracy and laborious 


solution: (1) the structure of freight 


rates is utilized, measuring the effect 


of differing distances between regions, 


and providing a definite prediction of 


the paths of movement; (2) differing 


demand and supply conditions are 


recognized, permitting the prediction 


of consumption rather than assuming 
it; and (3) a specific representation or 


explanatory model of the 


process ol 


trade is prov ided. 


\IODEI 
ONDITIONS 


IXTENSION OF THI 


TO ALTERNATIVE ( 


Once 


formulated, the model may 


easily be used to test the effects of 


changes in internal regional conditions 
or external transportation connections. 
In this 


two 


alternate trade 


One 


paper, 
the 
Mid- 
The 


effect of 


solutions are given. shows 


effect of a supply change in the 


west, sav resulting from a drought. 
other solution shows’ the 
changes in the distribution of population 


among regions. 
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Effect of Drought 


For this alternate solution, 


change 
approximating drought conditions were 
postulated 
(Table VII 
The effect of the decreased supply in 
the Midwest the 
the West 


interesting 


in regional wheat supplies 


and increased supply 


in Southwest is 


and the 
the 
The 
changes 
and the North- 
the deficits of 
South 


form 


and can be seen in 


equilibrium solution (Fig. 3 


of wheat 


The 


to 


pattern shipment 


Midwest 


make 


radically. 
east ce 


the 


ase up 
the 


latter 


Southwest and 


respec- 


tively, and the an equilib- 


There 
change in the pattern of flour shipment. 


All prices ar¢ 


decreased supply . 


rium 


system of their own. is no 


higher as a result of the 


[ ‘opu la l 
In 


tional population Was Pr 


ion Change 


accordance with trends, the na 


earranged, with 


relative growth in the 


Southwest and 


Northeast 
Midwest 
south 


Southwest 


(GEOGRAPHY 


the West, 
Northeast, 
convenience, 
(Table VIII 

These changes affect only the equilib- 
rium Since 
changes in flour capacity were assumed, 
an important 
(Fig. 4 All 
the Midwest, 
the West, 


Southwest, 


and a relative 


the 
For 


decline in 
South. 


s unchanged 


Midwest, and 


the total wa 


solution flour. 


for no 
change in pattern results 
regions are deficit except 
to 
the 
South 


price 


which ships directly 
the Northeast, 
and indirectly 
the 


and 
to the 
The 


a great deal higher, 


through 
the West 


result 


Southwest. in 
becomes 
as: a 
This 


situation 


of its importing position. 


test is not unlike the possible 


during a subsequent decade. 


Regional population shifts are far greater 


than changes in flour capacity, which 


even today is 20 per cent greater than 


production, as 


a result of the historical 


decline in per capita flour consumption. 
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(CONCLUSION 
The 
usefulness of 


the 


above examples illustrate the 


this analytic approach to 


pattern of trade. It is a means 


to the understanding of a whole array 


of geographic problems. It is partic- 


ularly useful and signific 


ant because 


shows that the trade patterns result- 
ing from geographic location and differ- 
entiation are not random or haphazard, 


but are at least somewhat regular and 


predictable. Finally, it provides a 
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more adequate explanation of certain 


problems of trade than was formerly 


available. 


TECHNICAL NOTI 


Solution of the spatial equilibrium 
problem requires finding the price in 
each region, net regional consumption, 
and the magnitude and direction of the 
imports or exports within each region.® 
This is a generalization of a problem 


known as the transportation problem. 


The Transportation Problem 


In the transportation problem re- 


eional excesses, deficits, and inter- 


regional transportation costs are given. 
find 


which 


The problem is to that set of 


will match 
the least 
Let aj be 
member of the 
bj be the deficit of 
the jt® member of the m deficit regions; 


interregional flows 


excesses and deficits with 


total 
the 


transportation cost. 


h 


excess of the 1! 


i excess regions; 


and transportation costs between the 
jth Find that 


Xij, 


and the jt regions be tj. 


set of interregional flows, which 


minimizes total transportation costs, C 


n 1 
(1) Minimize: }> > xijti = C 
i=1 1 
Subject to: 
) >? Xij 


j 


2d, * 


This may be treated as a linear pro- 


vramming fundamental 


problem. <A 
theorem of linear programming identi- 
fies a dual problem which accompanies 


the primal problem (above). In _ this 


For an expository discussion of this problem 
and an example solution see G. G. Judge and 
E. 2 
Equilibrium Models,” Journ. of 
Vol. 40, 1958, pp. 801-820 


Farm Econ 


PATTERNS OI 


Wallace: ‘Estimation of Spatial Price 


TRADE IN WHEAT AND FLour 125 


case, a vector of u;’s and v;’s is found 


which solves the following problem. 


(6) Maximize: ) ujb 


Subject to: 


C in Other 


programming 


(6) is equal to C in (1). 


results from linear in- 


that if 
first 


dicate 


of ‘the 


xii > O in the solution 
problem, equalities hold 


in the related equation in (7 The u; 


and vj are commodity prices in the 


exporting and importing regions. 


Solution of the General Problem 


In the transportation problem, total 


excesses and deficits of regions are 


known. The problem is solved by sys- 


tematically finding interregional flows, 


using the tableau of interregional trans- 


port costs. In the general spatial 


equilibrium problem, a set of excesses 
deficits must be 


and venerated by 


assuming a price in one region, deter- 
mining the prices in other regions, and 
solving the demand equations for re- 
gional excesses and deficits. 

At this juncture, the dual transporta- 
tion problem provides a guide for finding 
equilibrium prices. For example, the 


first set of assumed prices will un- 


doubtedly result in exports and imports 
that do not satisfy the restrictions of 


the transportation problem (2, 3, 


and 
4). Ordinarily, this would be corrected 
the 


by a tedious altering of level of 


How- 


prices, recomputing €xcesses. tc. 
this 


ever, may be in vain, and there 


may be no solution, so the structure 


of prices must be changed. This can 
be done by determining feasible price 
structures from the dual (7). 

With a feasible structure of prices, 
exports and imports can be computed. 
only a_ few 


Generally, interregional 
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movements are possible, and those 


links with the greatest differences be- 


tween uj; and vy, prices, taking into 


account transport costs, should always 
take priority. 
The 


generally 


will 
he 


prices in equations (7) should then be 


first solution attempted 


violate restrictions (4 
raised or lowered. One might gradually 


levels, recalculating each 
total 


However, conditions (4 


alter price 


time, until exports equal total 


imports. may 


( 


sEOGRAPHY 


provide a short cut. If total supply is 
known, the average equilibrium 


be 


pric e 


can found from the demand equa- 


tions. The difference between this price 


and the average price given by the non 
optimal solution is the exact correction 
on price levels needed to equate exports 


and imports. Consequently, only two 


iterations are needed in this problem, 
the 


unless change in price level is 


sufficient to permit additional flows 


or forbid others. 





A DECADE OF POST-WAR FORESTRY IN GREAT BRITAIN* 


J.T. Coppock 


Mr. Coppock ts a lecturer in the Department of Geography, University 


College, London. 


a decade, particularly on aspects of agriculture. 


He has been working on land use in Britain for nearly 


The present paper has 


arisen chiefly out of concern with the problem of marginal land. 


N May, 1956, Queen Elizabeth un- 


veiled a memorial at Eggesford 

Forest, Devon, to mark the plant- 
ing of the millionth acre of forest by the 
the bulk of it 


Although small by 


Commission, 
1945. 
standards this acreage represents a quar- 
the total 
Britain and nearly half the area under 
high 


Forestry 
since world 


ter ol area under woods in 


the 
achievement is greater than the acreage 


forest. The significance of 
figures suggest, for the new plantations 
generally differ in composition from the 
existing woodlands, while many have 
been established in areas in which there 
were few trees, notably the open moors 
Britain. The 


Commission have thus transformed the 


of Highland Forestry 


landscape over large tracts ol 
Britain, 


Great 
and their proposals envisage 


Much 


less has been done, however, than was 


planting on an even larger scale. 


hoped, and a recent modification of the 
l‘orestry Commission’s program ol 
planting by the Government offers an 
appropriate opportunity to review the 
Commission's achievements and to bring 
up to date the picture presented by the 
1947 Census of Woodland. 


*Figures given in this article are derived from 
the Annual Reports of the Forestry Commis 
sioners, the Report on Post War Forest Polic we 
and the Census of Woodlands, 1947-1949. All 
dates referring to plantings and targets, both 
in the text and illustrations, 
these run from October 
that 1947 means the ve 
1947. 


are in forest vears; 
1 to September 30, so 
ar ending September x0 


THE ORIGINS OF MODERN Poticy! 


Britain 
forested, woodland now covers only some 


Although most of was 


once 
7 per cent of the country, and 85 per 
cent of her timber requirements are im- 
ported. In 1914, 97 per cent of the area 
under woods was privately owned (the 
remainder being Crown woodlands) and 
broadleaved trees predominated. The 
World War 
to fell some 450,000 
the bulk 


shortage of 


blockade during the first 
made it necessary 


acres of 


woodland, under 


conifers, and the serious 
timber led, through the recommenda- 
tions of the Acland Committee, to the 


establishment of a Commis- 


Forestry 
sion, charged with the task of creating 
The Acland Committee 


that a total of 


State forests. 
had proposed 
4,750,000 
should 

290,000 
1,770,000 


some 


acres of productive forest 


be created by 1999 (of which 


acres would be in Ireland 
that 
is, the planting of land which has not 


carried 


acres by afforestation, 


woodland in recent times, and 
the remainder by the rehabilitation of 
existing woodland. 

By September, 


1939, 369,000 


had been planted by the Forestry Com- 


acres 


mission, rather more than two-thirds 


of which were atforested; this acreage 
was only 75 per cent of that proposed 

1See Post War Forest Policy, Cmd. 6447, 
H.M.S.O., London, 1943, pp. 10-19, and 30th 


\nnual Report of the Forestry Commissioners 
H.M.S.O - Li 1950, pp 20-36 


yndon, 
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\ DECADE oF \WAR 


Post 


Acland 


During the same_ period 


lor afforestation alone by the 
Committee. 
private owners, who planted a further 
126,000 acres, achieved only 66 per cent 
ol their target. 
had exceeded 


when the second World War made fresh 


Indeed, total planting 


barely wartime losses 


demands on home supplies of timber. 


lorestry Commission plantations were 


felled, 


30,000 acres were clear-felled, 


generally too voung to be and 
less than 
compared with 344,000 acres of private 
Scotland. \ 


under 


mainly in 
139.000 


woodlands, 


further acres private 


ownership, mainly in’ England, were 


devastated, that is, cleared of all usable 
timber, leaving only poor quality trees, 
compared with 12,000 acres of State 
woods 

\ reappraisal ol forestry polic yv by the 
1943 to a 


Policy in 


Commission led in 
Report on Post War 


forestry 
Forest 
which an area of 5 million acres of pro 
ductive forest was proposed, otf which 
3 million acres were to come from the 


land 


mainder from that portion of the existing 


afforestation of bare and the re- 


woodland which was suitable for eco- 


nomic management. The operation was 
to take 50 vears, and the bulk of affor- 
estation would have to take place on the 
rough grazings of the uplands, of which 
4.2 million 


suitable for planting. 


acres were thought to be 
While these pro- 
posals have never been accepted in their 
entirety by the Government, they were 
sympathetically considered, and = au- 
thority was given to proceed with the 
The forest 


1947, 


adopted as the first vear of the program. 


first five vears of the plan. 


year ending September 30, was 


DEVELOPMENTS SINCE 1947 


This vear also saw the start of the 


postwar census ol woodland, which pro- 


vides a very detailed picture ot the 


extent and nature of the British wood- 


lands. Although private woodland is 
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analyzed in detail in the census, it will 
be necessary to confine this discussion 
of subsequent developments largely to 
State forestry, since information about 
and 
This 


serious lack of data is partly offset by 


private plantings is incomplete 


available onlv in broad outline. 


the fact that the contribution of private 
forestry to new planting has been con- 


siderably smaller than that of State 


lorestry, despite the fact that private 


woodlands are much more extensive; 


moreover, private forestry has been 


concerned with the replanting of exist- 
than with direct 


1947 


equivalent to 7 


rather 
Since 


ing woodland 


afforestation. the Census, 


some 184,000 acres 
per cent ol the total acreage ol private 
woodland) have been planted by private 
landowners. Of this over 60 per cent 
under 10 
cent broadleaved plantations, the bal- 


But a 


broadleaved 


has been coniferous and per 
ance consisting of mixed woods. 
similar area, mainly ol 
trees, has been clear-felled, while some 
250,000 acres of private woodlands have 
been acquired by the Forestry Commis- 
sion, largely for replanting. The private 
woodlands are thus less extensive than 
they were in 1947, and the proportion of 
coniferous trees is higher. 

For the State forests, data on planting 
lorests, so 


are published by individual 


that much closer analysis is possible, 


though information on the species 
planted is available only by 
The total the 


vears 1948-1957 (roughly since the last 


conseryv- 


ancies.” plantings for 


census of woodland) have been plotted 


in Figures 1 and 2. As far as possible 


dots have been placed on the location 
of the forests as given in the Annual 


Reports of the Forestry Commission; 


but the fragmented character of the 


woodland and the small scale of afforest- 


ation in Lowland Britain have made it 


\dministrative divisions of the Forestry 


Commission. 
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Fic. 2. The situation in 1957. (Source: 


' 
necessary to generalize here, since much 
of the planting in individual forests is 
too small to be shown. 

The 


the extent of the Forestry 


first section of Figure 1 shows 
Commission 
plantations in 1947 and their location 
mainly on the fringes of the uplands. 
In northern Scotland a ring of planta- 
tions surrounded the Grampians, within 
which there were only a few forests in 
the glens which dissect them; in Wales 
the peripheral distribution of the planta- 
tions was less marked owing to the 
lower elevation and fragmented char- 
acter of the uplands. A cluster of forests 
surrounded the large Kielder Forest in 
the Border country, while other large 
blocks of plantations lay in East Anglia 
(Thetford Chase), Hampshire (the New 
Forest), and Gloucestershire (the Forest 
of Dean), the last former 


two being 


\nnual Reports of the Forestry Commissioners. ) 


Crown woods. Smaller plantations ex- 
isted in Sherwood North 
York Moors, and at 
the western end of the Weald, but State 
woods 


Britain 


Forest, the 
Cannock Chase, 


were less common in Lowland 


where most woodland is pri- 


owned. 


had 


northern England, northwest Scotland, 


vately Some of the uplands, 


too, few plantations, notably in 
and, to a lesser extent, the southwest 
peninsula. The reasons for this uneven 


distribution of Forestry Commission 
plantations in the uplands are partly the 
lack of available land and partly the 
Much land in the 
Lake District, 


and Cornwall is Common Land, which, 


environment. Pen- 


nines, the and Devon 
under present law, cannot be acquired 


by the Forestry Commission; in the 
Lake District planting is further limited 


by an agreement between the Forestry 
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Commission and the Council for the 


Preservation of Rural England to re 


strict planting in the central 300 square 
miles in order to preserve the character 
factor in 


of the area.’ A contributory 


the southern Pennines is the nearness 


of the industrial regions of Lancashire 


and Yorkshire, since most conifers are 


very sensitive to industrial fumes. In 
the extreme southwest and northwest of 
Great Britain exposure and strong winds 
make commercial growth 


tree impos- 


sible; much of the higher uplands is 
similarly unsuited to the production of 
salable timber, while the highest parts 
lie above the climatic tree line. 

Most of these plantations consist of 
which have been 


trees planted since 


1919, though the former Crown woods, 
transferred to the Commission in 1923, 
and parcels of standing woods acquired 
by the Commission contain older trees. 
except in Lowland Britain, the trees in 


plantations are overwhelmingly 


1947 


accounted for 97 per cent of the wood- 


these 
conifers; at the Census, conifers 
land planted by the Commission, the 
chief species being Sitka Spruce (30 per 
cent 


, Scots Pine (21 per cent), Norway 


Spruce (17 per cent), Corsican Pine 


(7 per cent), European Larch (6 per 
cent), Japanese Larch (6 per cent), and 
Douglas Fir (5 per cent State forests 
thus contrasted markedly with private 
woodlands, where conifers accounted for 
only 38 per cent of all high forest and 
oak was the chief species (31 per cent).4 

Since 1945, the Forestry Commission 
have planted 615,900 acres, 579,100 of 
them since 1947; of this latter acreage 
368,700 acres have been afforested* the 


remainder being the reafforestation of 


Report of the Royal Commission on Com 
mon Land 1955-1958, Cmd. 462,: H.M.S.O., 
London, 1958, Appendix IV. Also 6th Report 
of the National Parks Commission; H.M.S.O 
London, 1955, p. 25. 

‘Census of Woodlands 1947-1949, Census 
Reports No. 1, H.M.S.O., London, 1952, p. 124 
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had 


clear-felled. 


former woodland which recently 


been cleared of scrub or 
The afforested areas (Fig. 1) show two 
main concentrations, one in the southern 
and southwestern margins of the South- 
ern Uplands of Scotland, the other on 
the western and southern margins olf 
the Welsh uplands. Afforestation 
also taken place around the Grampians, 
Argvll; 


Lowland Britain little land not recently 


has 


especially in southern but in 


under woods has been planted.  Re- 
afforestation has been much more uni- 
rela- 
Scotland, 
Wales, and southern England (Fig. 1). 
fact 


formly distributed, though it is 


tively important in eastern 


Chis can be more readily appre- 
ciated from the summary map (Fig. 3), 
in which plantings by conservancies are 
shown in relation to the planted area in 


1947, 
pared with the extent of existing forests 


New planting has been large com- 


in Highland Britain, and small in Low- 
land Britain where most planting has 
been replanting of existing woods. 

The areas shown as afforested and re- 
afforested in Figure 1 are not a true 
measure of the increase in the area under 
plantat ions, since some forests have been 
sold, while in others clear-felling, fire, 
and windblow have reduced the planted 
area. But the acreage so lost has been 
relatively small; it was private rather 
than State forests which suffered severely, 
from windblow in the gales of 1952 and 
1953, the annual loss from fire has aver- 
than a thousand and 


aged less acres, 


the area clear-felled has not exceeded 
8000 acres per annum, mainly of ac- 
quired woodland. The net effects of the 
changes can be seen by comparing the 
first map of Figure 1 with the first map 
of Figure 2. The dominance of the mar- 


gins of the three upland areas of Wales, 


the Southern Uplands-Border country, 


and the Grampians is now overwhelm- 
ing; the high uplands, the areas of Com- 


mon Land, the coastal areas, and the 
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better agricultural lands of Lowland 
Britain still have little woodland. 

These maps portray total changes for 
decade; annual 


this comparison ol 


plantings, however, shows that there 
has been a shift of emphasis over the 
decade; in the first half, most of the new 
planting occurred in areas established 
in 1947, and in the second half in the 
areas in which there were relatively few 
plantations in 1947. The 
serves of plantable land (Fig. 2 
that 


particularly 


map ol re- 
shows 
this trend is likely to continue, 
in the Southern Uplands. 
Southern Scotland, which accounted for 
11!4 per cent of all plantings in 1948 
and 151/45 per cent in 1957, and Northern 
Scotland, with 915 per cent and 1214 
per cent respectively, are likely to be- 
come even more important. 

The species planted have not been the 
Britain, al- 


though, as Figure 3 shows, they have 


same throughout Great 


been overwhelmingly coniferous, except 
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ices 


FIG. 3. 
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in eastern, southeastern, and southwest 
ern England, where most planting has 
been replanting, in which broadleaved 
species have plaved a larger part (Fig. 4). 
As might be expected, the more extreme 
the conditions the fewer the species 
Scotland 
the Scots Pine predominates, followed 


planted. In north and east 
by Sitka Spruce and Japanese Larch. 


In the moister conditions of west and 
southwest Scotland, northern England, 
and Wales, the Sitka Spruce has been 
the principal species planted, followed 
by Norway Spruce, Japanese Larch, and 
Scots Pine (though not necessarily in 
that order). In Lowland Britain, beech 
is the chief species and Corsican Pine 
the principal conifer. The relative im- 


portance of the different species is 
largely an indication of the kind of land 
planted. Sitka Spruce is particularly 
suited to the peaty soils of the wet grass 
moors, while Scots Pine is more suitable 


for planting on the drier heather moors 


1I948—1957 


Summary map of plantings by conservancies. Boundaries shown are those of conservancies. 


lhe small conservancies of the New Forest and Forest of Dean have been included in the southwest 


and southeast conservancies respectively. 


Source 


»: Annual Reports of the Forestry Commissioners. 
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REAFFORESTATION 


Fic. 4 


Phe 


emphasis on conifers is itself a reflection 


in the eastern part of the country. 


of the poor quality of most of the land 
planted; hardwoods require the better 
soils and climate of the lowlands. 

These figures for the composition ol 
both 


shifts in emphasis throughout the decade 


all plantings similarly conceal 


and contrary trends in the different re- 
gions. As Figure 4 shows, the spruces, 
and particularly the Sitka Spruce, which 
been the characteristic 


has spec ies 


planted by the Forestry Commission, 
have declined in favor of other species, 
notably the Lodgepole Pine and othe 
minor conifers. This change is partly an 


indication of the less suitable ground 
now available for afforestation, on which 
the hardy Lodgepole Pine is often used 
asa pioneer spec ies, or as nurse ¢ rop tor 
spruce. Scots Pine has also maintained 
its position partly by its use as a nurse 
crop. 

Figure 5 shows changes in the compo 
sition of planting in four representative 
Scotland 


England the Scots Pine has 


conservancies. In north and 
northeast 
maintained or improved its relative po- 


sition, but in southeast England it has 
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ALL PLANTING 


oo yy 
IIIT 7d 9 er 


co 


il Reports of the Forestry Co 


n Pine, Norway 


Douglas Fir; the 


been replac ed by Corsic: 


Spruce, and faster 
vrowing and less sensitive Corsican Pine 
has been planted both in its own right 
and as a pioneer for hardwoods, par- 
chalk. In the other con- 
Norway Sitka 


Spruce have declined in relative impor- 


ticularly on 


servancies both and 


tance, chiefly at the expense of other 


coniferous species mainly 


pr Ibably 


| odgepole Pine 


FAILURE TO ACHIEVE TARGETS 


Phis 


sideral hy 


decade of planting has con- 


altered and modified the ex- 


tent and composition of woodland in 
Britain; in particular, the species planted 
have not been those which characterize 
the existing woodland, and the areas 
planted have not, in the main, been those 


lhe 


more 


already heavily wooded. ettects 


would have been even marked 


if the Forestry Commission's proposed 


acreage of new planting had been 


achieved. In fact, in the first decade 


of the program only 61 per cent ol the 


target acreage has been planted; as 


Figure 6 shows, the annual plantings 


have been well below those suggested 
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N. SCOTLAND 


TWN 


WHE 


Fic. 5. 


in Post Forest 


War Policy, and have 
been falling since 1954. This failure to 
reach the target acreage has been more 
marked in the replanting of existing 
woodland (49 per cent); but afforesta- 
tion has been only 70 per cent of that 


proposed. Private 


planting, on the 
attained 


its smaller target acreage, and has con- 


other hand, has nearly 


more 
tinued to increase. 
The chief this failure to 


achieve the proposed acreage of State 


reason for 


planting has been the failure to acquire 
plantable land in sufficient quantities.’ 
the acreage ac- 
quired has fallen far short of that pro- 


Figure 6 shows how 


the 
This failure 
was most marked in the first few 


posed, being only 26 cent of 


per 
target for the first decade. 
years 
when it was proposed to build up a 


War 


Forest Policy a margin of ten times the 


reserve cf plantable land; in Post 


537th Annual Report of the Forestry Com- 
missioners, H.M.S.O., London, 1957, p 


/ 


Changes in composition of plantings in four conservancies 
(Source: Annual Reports of the Forestry Commissioners. 
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S. SCOTLAND 


TTT 


™ 


°0 PUTIN] 


O OO OOO 


SE. ENGLAND 


Only major species are shown. 


annual planting was held to be neces 
and, although 


that a 


sary, experience has 


shown smaller reserve is 


prac- 
ticable,® acquisitions have been even 


than 


less plantings for most of this 


period. Reserves have been falling, and 
the rate of planting must decline even 
further. 

The causes of this failure to acquire 
sufficient plantable land are numerous. 
Acquisition of land for reafforestation 
has probably been hindered by uncer- 
tainty on the part of private landowners 

the future of 
uncertainty 
initial 


about private forestry; 


such has also produced a 
| 


slow to the dedication 


response 
scheme, under which private woodlands 
are managed on an approved system. 
Acquisitions of bare land for afforesta- 
tion have been handicapped chiefly by 
the fact that such land is already used 
for other purposes, particularly agricul- 


6 32nd Annual Report of the Forestry Com 
missioners, H.M.S.O., London, 1952, p. 11. 
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ture. Both a growing awareness of the 
scale on which agricultural land is being 
lost to urban uses and the power of the 
agricultural lobby make it difficult for 
the Forestry Commission to acquire and 
The 1945 For- 


estry Act made the Commission subject 


plant agricultural land. 


to directives from the Minister of Agri- 
culture and the Secretary of State (who 
is responsible for agricultural matters in 
Scotland), and approval has to be ob- 
tained from the agricultural departments 
land is taken for 


before agricultural 


forestry.7. The need for prolonged con- 
sultation often handicaps the Commis- 
sion in negotiating purchases, and the 
prohibition of the use of good agricul- 
tural land means that only the poorer 
land, much of it unplantable, is poten- 
Commission. 


tially available to the 


lhe 


joyed by tenant farmers is also an ob- 


statutory security of tenure en- 
stacle to the purchase of agricultural 
land. 

The relative prosperity of agricul- 
ture is also thought by the Commission 
to be an important reason for the failure 
to acquire sufficient land; but the way 


While 


in which 1 operates is not clear. 


7 Roval Commission on Common Land, Min 
utes of Evidence, 6, Forestry 
H.M.S.O., London, 1956, p. 218. 


Commission, 


ACQUISITION 


Fic. 6 


FORESTRY IN 


\nnual plantings as compared with suggested plantings 
Policy and Annual Reports of the Forestry Commission. } 


(GREAT BRITAIN 


the average price paid in 1957 is only 
72/6 


sufficiently high price for land is not, in 


per acre, the failure to offer a 


the Commission’s view, a factor. They 
contend that they have paid the market 
that 
would not greatly affect the amount of 
Probably 


tural prosperity acts indirectly by allow- 


price, and believe higher prices 


land being offered.* agricul- 
ing landowners to indulge the prejudice 
and even hostility which many members 
olf the feel 


agricultural community 


towards the Commission. 
other handt 


There are a number of 


caps. Some potentially plantable land 
is used not only by agriculture but for 
other purposes, notably grouse shooting, 
military training, and water gathering. 
Other land National 


Parks or in areas of outstanding natural 


suitable lies in 
beauty where planting must be restricted 
both in seale and in the species used; 
thus a recent proposal to acquire 1200 
acres of land for afforestation in the 
Exmoor National Park was opposed by 
the National 
Nevertheless, the fact that most plant- 
able 


vreatest 


Parks Commission. ? 


land is agricultural land is’ the 


obstacle. Recent proposals to 
’ Thid., p. 231 
Oth Annual Report of the 
Commission, H.M.S.O., 


National Parks 


London, 1958, p. 29. 


PLANTING 


(Source: Post War Forest 
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aid small farms, which are typical of the 
hill margins where the Commission wish 
to acquire land, make it likely that such 
land will become even more difficult to 
acquire." And, while the Commission 
have powers of compulsory purchase, 


these have been invoked only once in 


the past 40 years, and the present cli- 
mate of opinion makes it unlikely that 
they could be used to acquire a 


ny con 


siderable quantity of land. 


FUTURE PLANTING 


It 


scale 


difficult 
ot 


on existing 


is clearly to predict the 


and location future planting 


(apart from that reserves 
of plantable land), since both depend on 
Government policy. The rate of plant- 
ing for the next decade announced by 
the July, 


one-third 


Government in 1958, 


is 


approximately only of that 


originally proposed by the Forestry 
Commission; and, although the acreage 
planted by private owners has been in- 
creasing, it is clear that the target of 5 
million acres of productive woodland, 
which the Commission think is still both 
realistic and desirable, cannot possibly 
be achieved by 1996.! 

While the rate of planting has thus 
been reduced, the balance between al- 
forestation and reafforestation has been 
considerably altered by the discovery in 
the 1947 census that the area of existing 
woodland suitable for economic manage- 


million acres more 


\ ar 


area required for 


ment was nearly a 
had 


Forest 


than been estimated in Post 


The 


afforestation was, therefore, little more 


Pe icy ° 


) 


than 2 million acres, of which one-sixth 


has since been planted. Presumably 
| 


there has been a corresponding increase 


10 Assistance for Small F 
H.M.S.O., London, 1958 

1 Parliamentary Debates, 
London, 1958, Column 686 
dence, Joc. cit., p. 229 


irmers, Ci 


$92, H.M.S.O., 
Minutes ol Evi 
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in the area to be replanted; since 1947, 
approximately one-seventh of the exist- 
ing woods have been reatforested. 
Future replanting will, of course, take 
place largely in the east and south. 
the still required 
is smaller than had 


large. 


Though area for 
been 


In 


view of the continued loss of agricultural 


afforestation 


thought, it is nevertheless 
land to urban development, it is highly 
unlikely that any substantial quantity 
of land 


found 


for afforestation will ever be 


in the lowlands. Indeed, 


atten- 
tion is now being directed towards the 
possibility ol reclaiming derelict: wood- 


land 


the 4.2 million acres which were thought 


for agriculture. In the uplands, 
plantable in 1943 have been reduced by 
less than 400,000 acres by subsequent 
afforestation; precise figures cannot be 
given because the location of the plant- 
Land already 


able land is not known. 


in the 


Commission’s hands awaiting 
planting 


300,000 


may account for a_ further 


acres, and the 
have included 800,000 acres 


of Common Land in England and Wales 


original esti- 


mate may 
(equivalent to nearly half the remaining 
plantable land in both countries) which, 
though plantable, cannot be acquired.” 
Thus a balance of at least two and three- 
quarter million acres of plantable land 
This 


by 


remain for future afforestation. 


figure has certainly been increased 


technical developments in forestry, just 


as the plantable area was increased by 


several hundred thousand acres between 


the wars." 


There is clearly sufficient 


plantable land in the uplands if it can 
only be made available. Amendments 
to the law relating to Common Land 
proposed by the recent Roval Commis- 


sion could make available up to 400,000 


2 Royal Commission on 
op cut., p re) 

18 Post War Forest Policy, op. cit., p- 36 
Royal Commission on Common Land, Evidence 
77 
St. 


Common Land, 


of Forestry Commission, p 
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acres which the Forestry Commission 
think could be afforested without preju- 
agriculture and 
halt 
acres of gathering grounds could also be 
halt 


only 


dice to the needs of 


recreation.'4 More of the million 


afforested; in 1956 less than were 
17,000 


acres were under trees, and, although in- 


used for and 


agriculture 


formed opinion is not agreed about the 


effects of afforestation on water supply, 


more could certainly be planted. 


Bracken-infested 


land, 


steep slopes unsuited to agri ulture, is 


much of it on 


an obvious target for afforestation; there 
are more than 400,000 acres of such land 
in Scotland and an unknown but large 
England and Wales.'® But 


much of it is in small parcels which are 


ACTCALE in 
often uneconomic to manage. Planting 
of such small areas in the interests ol 
agriculture may, however, be the only 


land 


forthcoming for future planting. Phe 


wav in which. sufficient 


will be 
Zuckerman Committee, which recently 
considered this problem, thought that 
winning 


only by the co-operation ol 


agriculture would acquisition of the 
necessary acreare be pe ssible. q 


land 
to be the 


Location of suitable available 


for afforestation is not likely 


only factor dec iding the location olf 


future planting. Special attention is to 


be paid to areas in which an expansion 
of forestry would provide needed diver 
sification of employment and improved 


social benefits; the special program ol 


planting for the crofting counties in 


Scotland already provides an example 


ot the Way in which social considerations 


can affect the Commission's work 


Ibid p 19 
Forestry Agriculture and Mar 
H.M.S.O., London, 1957, p. 20 
The Size of Scotland's 
G F. Hendry, Scottish \eri 
IX 1958, pp 25-28 
17 Forestry \ericulture 
cul., p. 38 
Is 


Debate 


Parliamentary 
Report, D. C#l., Pp 9 
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Considerations of landscape beauty and 


of public access are also likely to be 
much more important than in the past. 


Much of Highland Britain ulti- 


mately be designated as National Parks 


will 


or areas of outstanding natural beauty, 
National 


sion would prefer to see 


in which the Parks Commis- 


open country 


left in its existing state.!® 


(CONCLUSION 


Less has been achieved in this post- 


war decade than had been hoped, but 
the result is nevertheless impressive. A 
much larger acreage has been planted 


than in the interwar vears, and its 


effects have been accentuated by the 


fact that much 


has been concentrated 


in a limited part of the uplands. Future 
planting or known reserves will accentu- 


Although 


vive 


ate this tendency (Fig. 3 


it will be impossible to precise 
figures until a further census of wood- 
land is attempted, many of the counties 
of Wales, the Border country, and the 
Southwest Highlands now join those ot 
northeast 
land 
ireas with over 10 per cent ol their sur- 


Although 


large tracts with 


Scotland and southeast Eng 


v- 


is comparatively heavily wooded 


face under wood. 


there re- 
main little woodland 
on the clay lowlands and in the extreme 
and north, 


west atforestation 


postwar 
has produced a more uniform distribu- 
tion of woodland. It is true that post 
war planting is equivalent to only some 
Z5 per cent ol the total woodland area 


in 1947; 


woodland in 


but much of this woodland was 


name only, consisting ol 
scrub, felled, and devastated woodland, 


and if confined to 


the comparison is 
productive woodland the area has been 


roughly doubled. Much of the wartime 


9th Report of National P 


z., p. 15 
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felling has been made good by private 


planting and by replanting acquired 


woodland, and extensive tracts of new 


forests have been created. Moreover, 


it is no longer possible to say, as it was 


in 1947, that over large tracts of the 
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conifers are less common 
the 
New plantations of exotic conifers are 


the 


British scene 


than at any time in recent past.*° 


now most striking feature over 


large tracts of the British uplands. 


0 Census of Woodland, 160. 


op. cul., p 





THE PATTERN AND DISTRIBUTION OF MANUFACTURING 
IN THE CHICAGO AREA 


Martin W. Reinemann 


Dr. Reinemann is Professor ol 


University, DeKalb, Illinois. 


earth 


Ilis article ts 


Science at Northern Illinots 


based on his dissertation 


for the Ph.D. degree at Northwestern University. 


HE Chicago Standard Metro- 
Area (Fig. 1) is the 


second-ranking manufacturing 


politan 
area in the United States. Its national 
prominence is best indicated by the fact 
1954 it 
101, per 


that in contributed more than 


cent of the nation’s ‘‘value 


added by manufacture.”’ Some recent 
studies, as well as data from the Census 
of Manufactures, reveal several interest- 
ing relationships and trends within this 
important industrial area with regard to 
manufacturing activities in the central 
city as compared with the remainder of 


the metropolitan area. 


City OF CHICAGO COMPARED WITH 


REMAINDER OF STANDARD 


\MIETROPOLITAN AREA 


Although the City of Chicago com- 


prises less than 6 per cent ol the Chicavo 


Standard Metropolitan Area it contains 
two-thirds of the population and ap- 


proximately the same percentage, o1 


more, of the major economic activities 


associated with the American me- 
tropolis. 


Table | 


zation 


suburbani 
1940 


1950 resulted in a population loss ot 


shows that the 


movement between and 
only 415 per cent for the central city 
and that almost 66 per cent of the popu- 
lation still lived in the City of Chicago 


in 1950. While 


tional suburbanization since 1950, it is 


there has been addi- 


significant that the primary labor mar- 


ket of the metropolitan area is in the 


City of Chicago and that this continues 
as a major factor attracting additional 
manutacturing establishments to the 
central city. 

The high degree of centralization ol 
manufacturing in the City of Chicago is 
also revealed in Table I.! Manufactur- 
ing expanded very rapidly in the Chicago 
Standard Area 


1939 suburban 


Metropolitan between 
1947 in both 


Industrial 


and and 


central areas. activity was 
actually slightly more concentrated in- 


1947 


This was not true for any of the 


side 
1939, 


the central city in than in 


other economic functions. Neither was 
it true for population, which had subur- 
banized most rapidly. Furthermore, 
the manufacturing labor force, as repre- 
sented by production workers, drifted 


to the suburbs more slowly than the 


general population prior to 1948. 
The strongest drift of industry to the 
1947, 


ing to 1954 Census data, with the great- 


suburbs occurred after accord- 
being in number of estab- 


Table | 


workers continued 


est change 


lishments (see Production 


less 


to decentralize 
rapidly than did establishments or pro- 
duction, as measured by value added by 
manufacture. 


f suburbaniza 
tion of manufacturing in all of the Metropolitan 
areas in the United States see Evelyn M. Kita- 
gawa and Donald J. Bogue: ‘“ Suburbanization 
of Manufacturing Activity Within Standard 
Metropolitan Areas,’’ Studies in Population 
Distribution, No. 9, 1955 (Scripps Foundation, 
Miami University, Oxford, Ohio or Population 
Research and Training Center, University of 
Chicago, Chicago, Illinois). 


‘For a comprehensive study 
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A more detailed analysis of the in- 


dustrial suburbanization trend is al 


forded by outlining zones for the Chi- 
cavo Standard Metropolitan Area and 
by using information obtained from the 
the 


Department of the Commonwealth Edi- 


records of Territorial Information 


son Company of Chicago. 


INDUSTRIAL MOVEMENTS 


\ ZONAI 


RECENT 
BASED ON ARRANGEMENT 
FOR THE CHICAGO STANDARD 


METROPOLITAN AREA 


A number of and organiza- 


persons 
tions have ascribed zones to the struc- 


\letro- 


purposes.” 


the Chicago Standard 
\rea tor 


ture ol 


politan a variety ol 


>E. W. Burgess: “ The Growth of the City 
Chapter II, in The City, by R. E. Park, F. W 
Burgess, and R. D. McKenzie, originally pub 
lished as an article in Proceedin f the Ame 
Sociol. Soc., Vol. XVIII, 1923 
Was origin ited by the Chi ago Cer sus Adv IsOry 
Committee and members of the Department of 
Sociology at the University of Chicago about 
1940. See Martin W. Reinemann: The Loca 
ution and the Relocation of Manufacturing wi 
the Chicago Urban Area (Unpublished Ph.D. 
ography, North 


sertation, 


\notl er svsten 


Le partment of Ge 


western University, 1955 
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lor purposes of describing the pattern 
and distribution of manufacturing, four 
zones, shown in Figure 2, are suggested 


as follows: 


Zone I, The Inner Zone 


This about 40 
square miles extending from Diversey 


zone has an area of 
Parkway on the north to 51st Street 
and Garfield the south, 
and from the lake shore on the east to 
Western the The 


“Loop”? of Chicago is considered a 


Boulevard on 


Avenue on west. 


sector within this zone. In general, the 


zone is characterized by 


numerous, 
diverse, small, and older manufacturing 


concerns primarily occupying multi- 


storied buildings. Some very large 


establishments are also present. 


Zone II, The Outer Zone 


This area surrounds the Inner Zone 


and includes the remainder of the City 


of Chicago. Manufacturing is scattered, 


although many of the plants are grouped 


The 


very large concerns, several of them in 


in clusters. zone contains many 


TABLE I 
\CTIVITIES 
R LOCATION 
STANDARD 


1947 AND 1954 


Percentage in 
City of Chicas 


Manuf ng 
value added 
establishments 

production 
worker 
Retail Trade 

sales) 


Wholesale 


Trade 


Service Industries 


m 1940 and 1950 Ce) f Population, 1939, 
1954 Censu f Manufactures, and 1948 and 
f Busin 
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multi-storied buildings. A few new 
single-storied structures have appeared 


in scattered locations. 


Zone III, The Suburban- Fringe Zone 


This zone, lying adjacent to but out- 
side of the City of Chicago, contains a 
number of independent suburban munic- 
ipalities that form a nearly continuous 
urban ring about the city. Manufactur- 
ing is characterized by both large and 
small concerns, either newly established 
or relocated, and for the 


most part 


occupying modern one-storied buildings. 


Zone IV, The Outlying-.Adjacent Zon 


This is an area of widely dispersed, 
satellitic settlements that extends to the 
edge of the Chicago Standard 
\Metropolitam Area. 


with few exceptions, is 


outer 
Manufacturing, 
located in the 
municipalities of Joliet, Aurora, Geneva, 
St. Charles, Elgin, and Waukegan. 

The boundary between the Inner and 
Outer Zones is probably less significant 
for differentiating local site characteris- 
tics for manufacturing than it might be 
for analyzing other urban characteris- 
tics. Although the Inner Zone has many 
advantages for manufacturers, such as 
nearness to market, supply houses, and 
good transportation, the availability ol 
a large labor market, and the general ad- 
vantage of the high density of manu- 
facturing establishments in closely re- 
lated lines, it also has many conditions 


that push industrial development to- 


ward the periphery. Some of the rela- 
tive disadvantages of the Inner Zone are 
the following: scarcity of land available 
for industrial use; the generally unat- 
tractive and obsolete condition of build 
ings; and the congested, noisy, and dirty 
streets with attendant parking and load- 
ing problems. 

Che city limits as the outer boundary 
of the Outer Zone is important because 


of the differences in the costs of a vari- 
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ARRANGE MENT 
FOR CHICAG 


METROPOLITAN AREA 











Fic. 2 


ety of community 


services, including 


taxes, on the two sides of the line, and 
excessive tre- 


the desire to avoid the 


quency and undesirable nature of fac- 
tory inspections, solicitations, and other 
related political pressures so apparent 
in the City of Chicago. 


Zones III 


suburbs 


Che boundary 
and IV 


that are 


between sets 


apart 
those contiguous or 


immediately adjacent to the city from 
the detached satellite cities surrounded 
by rural countryside. This boundary, 
with few minor exceptions, coincides 
with that drawn by the Bureau of the 
Census to mark the outer limits of the 
“urbanized area.’’ Differences in labor 
market, availability of public transpor- 


tation, time and cost of shipping and 


receiving materials, supplies, and prod- 


ucts, and differences in the availability 
of land and the quality of certain com- 
munity services distinguish the two 
zones. 

lhree publications espet ially perti- 


nent to this study ; all based on the same 
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the industrial 


expansion and suburbanization in the 


source, have revealed 


Chicago area since 1945.5 From these 
Chicago Plan Commission: Chicago Indus- 
trial Study, Summary Report, Chicago Plan Com- 
mission, Chicago, 1952; Leo G. Reeder: Jndus- 
trial Location in the Chicago Vetropolitan Area, 
With Special Reference to Population (Unpub- 
lished Ph.D. dissertation, Department of So 
ciology, University of Chicago, 1952); Norman 
E. Brown: “Location of Industries in Chicago 
and Northern Illinois,’’ Midwest Engineer, Vol. 5, 
No. July, 1952, pp. 2-18. Each of these 
studies used information from the records of the 
lerritorial Information Department of the Com- 
monwealth Edison Company of Chicago. 


1 McHENRY co 
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three reports, and selected information 


relative to the first three zones de- 
scribed above, one can discern the gen- 
eral trend of recent industrial relocation 
in the Chicago Standard Metropolitan 


Area. 
GENERAL TRENDS 


Industrial expansion within the Chi- 


cago Standard Metropolitan Area dem- 


onstrated considerable areal differentia- 
tion during the period 1941-1950. There 


INDUSTRIAL MOVEMENT 
FROM CHICAGO TO 


SUBURBAN-FRINGE ZONE 
I946 TO JUNE 1954 


(BY SUBURBS AND NUMBER OF PLANTS) 
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FABLE II 
MoveMmeEn 


CHICAGO URBA® 


1S OF MANUFACTURING ESTABLISHMENTS DD 
AREA AND INITIAL LOCATIONS 


OF NEW INDUSTRIES FOR 1941-1950* 


Section A. Firms leaving Chicago and moving t 


Suburban-Fringe Zone 


Inner Zone 


1941-1945 18 
1946-1950. . 126 


rotal 144 


Section B. New industries moving into the 


Suburban 


Fringe Zone 


Outer Zone 


1941-1945 113 
1946-1950 7 332 


otal 2 445 


1941-1950 


Section D. Net gain or loss over the decade 1941-1950 


1941-1950 Net loss 120 | Net gain 


*Inctudes only industries with ten or 1 
**Includes only 
politan area 
*“**Statistics for outmovement u avail 
ble for time period used but for tl riod 1945-1950 
11 plants moved 


were Six 


those industries new 


from the suburbs to Chicago and there 


recorded moves frot ye suburban community 


to another 


was a net loss of 120 industries in the 
Inner Zone during this period (Table 
11), whereas the Outer Zone of the city 


had a net gain of 88 plants. The Sub- 


urban-Fringe Zone, however, showed 


its attractive nature by a gain of 743 


new and relocated industries during 


this interim. These data emphasize 


a reversal in the centralizing trend 
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1947 
the period 


Man- 
1950 


Ce NSUS OT 
1941 


Inner 


indicated by the 
ufactures. For 


the City of Chicago (the and 
Outer Zones combined) had a net loss 
of 32 manufacturing plants. 

The latest data 


Territorial Information Department of 


available from the 
the Commonwealth Edison Company of 
Chicago at the time of this study, show 
that 
trend 
that it 


present. 


suburbanization 
1950 


the industrial 


was maintained after and 


to the 


1953, for 


has continued unabated 
1950 and 
instance, 201 firms quit Chicago, sus- 


Between 


taining the average of about 50 reloca- 
tions per year first established during 
the period 1946-1949. 

These data also indicate the destina- 
tions to which Chicago factories have 
shifted and afford a basis for showing 
direction and pattern of the industrial 
Of the 446 industries that 
moved out of the city during the period 
1946 through May, 1954, 312 (70 per 


cent) 


relocation. 


moved to the Suburban-Fringe 
Zone, 71 (16 


Outlving-Adjacent Zone, and 63 


moved to the 
14 per 
Illinois cities or areas 
\etro- 
3 shows reloca- 
Zone, 


concentration in a_ few 


per cent) 


cent) moved to 
outside the Chicago Standard 
politan Area.* Figure 
tions to the Suburban-Fringe 
where their 
suburbs 


\el- 


recel\ ed 


striking. Five 
Park, Skokie, 


rose Park, and Evanston 


suburbs is 


Franklin Cicero, 


> 


about 53 per cent of the 312 relocated 


plants. Che general pattern of reloca- 


tion has been to those suburbs adjacent 
to the City of Chicago, predominantly 


toward the north and northwest. 


‘No statistics are available concerning moves 
from Chicago to other states. 

The 1954 Census lists 127 establishments for 
Franklin Park, 115 for Skokie, 170 for Cicero, 
75 for Melrose Park, and 130 for Evanston 
Obtaining a percentage increase for the period 
1947-1954 for the first two cities listed above is 
not possible 1947 


Perce tage increases tor 


because information on their 
status is not available 


the latter three were 27, 1608, and 55. re sper tively 
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CONCLUSION 


Manufacturing in the Chicago Stand 
wd Metropolitan Area remains highly 
the City ol 


concentrated in Chicago 


despite rapid suburbanization since 


1945. 


( onsiderable 


Although 


relocation ol 


about there has been 
manulactur 
ing plants from the Inner Zone of the 


city to the Suburban-Fringe Zone, the 


primary increase in the Suburban Zone 
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represents new industrial establishments 
\ net gain of industrial establishments in 
1941 to 


1950 suggests that sufficient space and 


the Outer Zone of the city from 


desirable factory sites were still available 
The 


relocation 


that major 


both 


there during period. 


direction ol industrial 


and new industrial development has 


been toward the northern and_ north- 


western suburbs immediately adjacent 


to the City of Chicago. 





AGRICULTURE IN A RESTRICTIVE ENVIRONMENT: 
THE CASE OF GREECE 


A. A. Pepelasis and Kenneth Thompson 


Dr. Pepelasis is .1sststant Professor of Economics and Dr. Thompson 
is .lssistant Professor of Geography at the University of California, 
Davis, California. Both have traveled widely in the Mediterranean 
area, and Dr. Pepelasis ts a native of Greece. ‘This paper is based 
particularly upon material he collected during a visit to that country 


in 1957. 


N classical times, Greek wealth was clicate the relative importance ol 

largely derived trom an economy agricultural exports and imports for 

extending far bevond the home- two typical recent vears 
land. Extensive colonial and trading (3 Industrial development has 
connections were essential supports ot a proceeded slowly and mostly alony 
high level of economic and artistic ac- uneconomical lines, under tariffs and 
tivity. In modern times, however, other protection. In 1928, 18 per cent 
(sreece has been forced to depend largely of the Greek labor force was emploved 
on her own limited and imperfectly ex- in the manufacturing sector of the 
ploited resources—-primarily agricul- economy: by 1955 this has increased 
tural. by only 1 per cent see lable II1). 


The economy. ol modern (sreece is (4 he principal economic activ 


undiversified, and exhibits many char- itv is agriculture. About 60 per cent 


acteristics of an underdeveloped, foreign- of the total labor force is engaged in 
trade-oriented country Its basic fea- primary activities, and the largest 
tures are as follows: single proportion of the net domestic 


1) There is a marked inability to product (about 40 per cent) originates 


broaden the produc tive structure of in agriculture | Fable | 


the economy. ‘ . , 
During the twentieth century, sub 


‘here is “AVA ‘pendence on . 
There is heavy dependence o stantial progress has been made in 


foreign markets for a few “luxury” . i ; 
6 - various sectors of Greek society and 


exports. Unprocessed agricultural : . ; ; 
| | 
economy. However, agriculture re- 


woducts account for nearly 85 pet . . 4 . . 
, mains inefficient, making little progress 


cent of the total merchandise exports : : 
| until recently. Many economic reforms 


of the country. Tobacco and dried \ere instituted after 1910 by the Veni- 


fruit nainly urrants an aisin . : 
ts (mainly currants and ra 5 zelos and other relatively liberal ad- 


alone compose almost 60 per cent ol bid . 
| | ministrations. Some success was 


a ‘xpor f eds, On » othe . . 
Il export proceed n the other achieved by these measures, but, in 


hand about 20 per cent of all mer- 
2 Thid., Pp i See also table on occupational 
distribution for 1907, 1920, and 1928 in 
tural products. Fables | and If in of Nations, Report to the Counci 
Gene, i, 1933; lunu 1 e Statistiai 
1 Ministry of National Economy, ¢ ek d \thens, 1932, pp 1a-40 


in, No. 15, Athens, 1957 p. 7 Ministry of National Economy 


chandise imports consist of agricul 
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TABLI 
PERCE) 


COMMODIT 


Other foo 
Crude 

Animal a 
Manut wtur 
All other 


vegetable oils 
ed goods 


exports 


Source: Computed fror 
Statistiké Epetéris tés Elladc 
231 And Greek Foreign 
C, National Ecc Refe 
June 30, 1958 


Ethniké Statis 

1956, Athens 
Trade Researct 
rence N 


Y péres 


k 
57, pp. 229 
re Series 


1¢ 
B 
No. 5 


nomy 


the 
economy was only marginally benefited. 


general, the agricultural sector of 
Agricultural backwardness has persisted 
and World War II worsened an already 
bad situation. Greece emerged from it 
with devastated agricultural resources 
land impoverished, livestock decimated 
and with pathetically inadequate capi- 


tal The 


of agricultural development is reflected 


and low level 


technology.‘ 
in the per capita agricultural income. 
This is not only low by absolute stand- 
ards but has long lagged behind per 
It i 
in 1911, for example, per 
the 
whole was 7514 constant 1938 drachmas 


national income. esti- 


that 


capital 


1S 
mated 


capita income for economy) 


as a 


The rate of progress in agriculture between 
1948 and 1954 was relatively high \merican 
assistance missions made available technical 
aid and large amounts of dollars and counterpart 
drachmas were 
projects, such reclamation, irrigation, and 
equipment. In 1948-1954 there were 3,500,000 
more stremmas (1 stremma equals 0.247 acre 
cultivated with major crops than before the war; 
output of selected crops representing 85 per cent 
of the total caloric i than 
bled over crea 
by 


spent on major agricultural 


as 


intake was more 
prewar; and the percentage 
include 144 per cent for pulses, 
per cent for wheat, 382 per cent for vegetables, 
and 305 per cent for See Walter 
Packard, Director ot \dvisory Group Ol I ind 
and Water Resources Development, Can Greece 
Feed, Clothe, and House Its Pot 
(Mimeographed memorandum to the Greek 
Government and United States Foreign Opera 
tions Mission to Greece Athens, 1954 


dou 
s€ 
crops 12 


potatoes 


Growing tlation 
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while per capita farm income was 3732 
drachmas. Another estimate placed the 
per capita income of non-farm workers 
at 16,848 1938 and that 


of farm population at 6710 drachmas. 


drachmas in 


The authors have estimated that, with 
1938 as the base year, agricultural in- 
come and national incomes had risen to 
105 and 112 respectively by 1954.6 In 
the last few vears agricultural incomes 
have been rising at a somewhat higher 
rate, but this is primarily due to in- 
creased support prices rather than to 


greater productivity.?. From such low 


incomes little is saved. Consequently, 


agricultural investments are relatively 
small, not exceeding 4 per cent of the 
agricultural income. 

There is obviously no one reason for 


the agricultural backwardness of Greece 


rABLE II 


IMPORTS, PERCENTAGE OF TOTAL VALUI 


COMMODITY GROUPS 


GREECE 


percentage 


Livestock 
products 
Cereals 
Other foc 
Fibers 
Manufactured goods 
Mineral fuels. lubricants 
ind related materials 
ils 
Machinery and transpor 


and livestock 


dstuffs 


Chemicz 


tation equipment 


\ll other 


imports 


omputed Ethniké Statistiké 


UNRRA Mission to Greece, 
Income and Investment Research 
The National Income of Greece for the 
\thens, 1949, 

6 For a detailed discussion of Greek 
N. Mousmoutes: Estimate the 
National Income of Greece, Athens, 1959, ‘Tables 
XT and XIII; also A. A. Pepelasis: Socio-Cu!tural 
Barriers to the Economic Development of Greece, 
unpublished Ph.D. Dissertation, University of 
California, Berkeley, 1954, pp. 54-55 and 90 
109. 

See an address by X. Zolotas, Governor of 
the Bank of Greece, on Monetary Stability and 


Economic Development, Athens, 1958, pp. 16-18 


The National 
Committee, 
J ea) 19 17, 


national 


income see o} 
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and, of course, no one remedy. \ 


multiplicity of factors have to be con 
sidered. In this paper we propose to 
examine only some major physical and 
that 


higher rate ol 


institutional have 


factors pre- 


vented a agricultural 


development. 


PHYSICAL ENVIRONMENT 


While the poverty of the Greek en- 
vironment has often been exaggerated, 
it is nevertheless true that the agricul- 


tural potentialities of the country are 


now generally rather limited. How- 


ever, this was not always so. In the 


apt lines of Clarence T. Glacken: 


“The reason that Attica in former 


times could support a soldiery exempt 


from the toil of farming, savs Plato 


in his Critias, was that its soil—as is 
left 
Del- 


uges, however, washed the soil down 


proved by the remnant now 


surpassed all others in fertility. 
from the mountains, and it was lost 
because the land dropped abruptly 
into the sea. Attica became a ‘skele- 


ton of a body wasted by disease. ’ 
Long ago, Plato continues, there were 
the 


which provided fodder for the animals 


abundant forests, in mountains 


and storage for water, which could 


then issue forth in springs and rivers. 


‘The water was not lost, as it is to- 


day, by running off a barren ground 


to the sea.’ 


Yet 


tural development can, at least in part, 


today, the low level of agricul- 


be explained in terms of physical condi- 


tions. It is not that Greek 


suggested 


topography, soils, and climate are 


uniformly unfavorable. Far from it, as 


there are many areas of high agricul- 


tural productivity, some relict, and 


some reclaimed 


( hanging Ideas of the Habitable World, 
in William 1 Thomas, |r. (edit Van's Role 
n Changing the Face ie Earth, Chicago, 1956, 
p 70 


ENVIRONMENT 


THe CASE OF GREECI 


rABLE Ill 


\griculture and 


Manutacturing 


mining 


100.0 100.0 


No 


lerrain is typically restrictive; most 
of the country consists of slope land, 


often very steep, rising to mountains 


more than 8000 feet in elevation. Gen- 


erally, these extensive highlands are 


useful only as low-grade grazing, al- 
though lower mountain slopes provide 
some arable land, and terracing has ex- 
safe cultivation far up 


tended many 


mountain sides. Level, cultivable land 
is scarce only one-fourth of the total 
area—and most is in isolated mountain 
valleys and discontinuous segments 
The major tracts ol 
Mace- 


Unfortunately, 


along the coast. 


cultivable land are in Thrace, 


donia, and Thessaly. 
much of the lowland is in the southeast, 
where climate is generally least favor- 
able for agriculture. 

One of the major enemies of Greek 
agriculture is drought. Total precipita- 


tion at lower elevations is generally 
moderate, and is subject to great annual 
variation. Further, 


average tempera- 


tures are warm and evaporation rates 


are high. Lowland Greece has essen- 
tially a Mediterranean type of climate, 
with mild, rainy winters and long, hot 
summers, but the irregular terrain pro- 
duces great local variations in tempera- 
ture and precipitation. The extensive 
uplands have cooler, rainier conditions 
than the lowlands, and may experience 


freezing weather and snow in the winter 
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In general, the west coast is the rainiest, 


annually averaging 30 to 40 inches ol 


precipitation, and has the mildest win- 


ters. Eastern Greece averages about 


20 to 30 inches of precipitation annually, 
intense desiccation 


subject to 


the 


and is 
hot 


the 


during 
Winters 
where rainfall is more evenly distributed 
throughout the year (Table IV).° 


protracted, summers. 


are coldest in northeast, 


A further characteristic of the Greek 
climate is destructive high winds that 


recur periodically. The excessively hot, 


dry south wind known as the sirocco 


occasionally damages crops badly, espe- 


cially in the eastern and northeastern 


lowlands. 
The 


many centuries, together with destruc- 


relatively dense settlement for 
tive goat and sheep grazing, has led to 


large-scale deforestation. The princi- 


pal remaining forested area, mainly 
coniferous trees, is in the Pindus Moun- 
tains, running north-south through west- 
central Greece. In all, some 15 per cent 
of Greece is officially classed as forested. 
About another 18 per cent consists ol 
scrub forest (similar to maquis or chapar- 


ral)." Steep slopes and a strong sea- 
sonally concentrated rainfall predispose 
much of Greece to accelerated erosion 

particularly in deforested regions and 
where cultivation has been extended up 
Sur- 


face runoff is rapid under such condi- 


mountainsides without terracing. 


tions, accelerating erosion of the slope 


land and producing great fluctuation in 
the volume of stream flow. 

Much of the 
on lake plains, flood plains, and deltas 
Such be 
marshy—until the 


DDT after World War I] 


better arable land lies 


lowlands tend to very level, 


inherently ad- 


ot 


and 


vent they 
’ Data supplied by the Natio 
\thens, 1958 
0 C, Evelpidés: L’agricultu , Les 
Balkans, Athens, 1934, Vol ; 9: also 
“ Ethniké Statistiké,’’ Statistiké Epetéris Ellados 
1956, Athens, 1957, p. 117 


il Observatory 


(sSEOGRAPHY 


TABLE I\ 


AT SELECTED STATIONS ID 


1pp 


Pproximate 


1 pproximate 
percentage 


Mean 


annual 


percentage 
of total 


ectpttation 


if total 


prectptlatton pr 


prectpttation 


falling 


winter 


inche falling in three am SIX 


immer mont! mth 


source 
Athens 


Data 
1958 


were also malarial. When temporarily 
swollen with rapid surface runoff pour- 


the have 


ing down mountains, rivers 
difficulty in crossing such low-lying areas 
without In 


consequence, much high-grade farmland 


overflowing their banks. 


suffers damaging floods. Severe flood- 
ing—causing destruction of crops, live- 
stock, farm buildings, and capital equip- 
ment—was a commonplace occurrence 
in rural areas until recent conservation 
measures were introduced. 

The rapid erosion of slope land loads 
rivers and streams with a heavy burden 
of material. Gravel, sand, and silt may 
be deposited in sluggish river channels 
or may be distributed by flood waters 
over level areas. Initially, such addi- 
tion of slope land topsoil to valleys and 
piedmont have been 


plains may ad- 


vantageous. However, this surface soil 
has been followed by subsoil and other 
that 


value has been covered 


material so land of high agricul- 


tural with de- 
posits of low fertility. 

The lowlands have suffered from ero- 
sion as well as from harmful deposition. 
High winds during summer droughts in 
overgrazed, fallow, otherwise 


or un- 


protected areas have produced much 


In 


lowland farmers are 


wind erosion on light alluvial soils. 
consequence, many 


cultivating highly immature soils. 


Sort FERTILITY AND CROPS 


In general, Greek soils tend to be 
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deficient) in 
The 


artificial 


rich in potash but phos 


phorus and nitrogen. need for, 


and benefits of, fertilization 


have been repeatedly demonstrated, but 
litthe chemical fertilizer is actually used 


Fable \ 


13° per 


lor instance, in 1950, only 


cent of cultivated 


acreage re 
Lack of 


commercial fertilizer is not compensated 


ceived any chemical fertilizer. 


for by the use of animal manure, which 
is scarce for several reasons. Livestock 
are relatively unimportant, and grazing 
them in the highlands during the long 
summers provides no manure tor low 
land fields. Furthermore, such animal 
manure as is ¢ollected is sometimes used 
Only 


acreage re 


for fuel rather than fertilizer. 


3.7 per cent ol cultivated 


ceived animal manure in 1950. 


With little 


raintall of low effectiveness, Greek farm- 


fertilizer used, and with 
ers are obliged to practice dry farming 
land. In 
the al- 
No 


all arable land was 


techniques and fallow their 


effect, this drastically reduces 


less 


ready inadequate arable area. 


than 30 per cent of 


being fallowed in 1950 
Cultivation techniques are rarely de 
signed to improve, or even maintain soil 


fertilitv. Indeed, some areas have been 


cultivated since classical times with 


U Food and Agriculture Organization, Report 
f the FAO Mission for Greece, Washington, D.C 
March, 1947, \ppendix i, piss 
\ristides Klémés: 1 grotikée Otkonom 


\cademv of Athens, Athe S, 
Ethniké Statistiké, of it., p 


1955, pp 33-47 
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minimal regard to the principles of con- 


servational farming. Economic con- 


siderations, together with traditionalism 
and the limitations of the physical en- 
vironment, have made for little rotation 


or diversification of crops. Semimono- 


culture of such crops as cereals and 


tobacco is widespread. It has often 


been demonstrated that the relative 


share of crops in Greece could be profit- 


ably changed. Increased output ol 


potatoes, cotton, rice, to name only a 


few, could bring in higher profit rates 
than some of the present major crops. 
But inefficient marketing organization, 
ignorance of market opportunities, and 
resistance to accept new methods and 
crops have created a relatively inflexible 
production pattern. During the inter- 
war period the proportions of the total 
cultivated area devoted to the leading 
crops remained remarkably constant. 
circum- 


that 


In view of these limiting 


stances it is hardly surprising 


Greece records some of the lowest 


Europe. \ 


barley . 


crop 
vields in comparison ol 


milk vields of 22 


wheat, and 


European countries gives Greece a low 
for all Table V1). | 


productivity is but 


rank three and 


not only low has 


during the 
In the period from 1920 
fell, 


the considerable in 


shown only slight increase 


last 30 vears. 


to 1935 it actually among other 
reasons because of 
flux of refugees from Turkey. 

Phe actual crops raised consist mainly 
about halt ot 


Wheat, 


barley, are 


of cereals which occupy 


the cultivated area. followed 


by corn and 


the principal 


grains Small acreages are devoted to 
Tobacco and cotton 


held 


oats, rve, and rice. 


are the main cash Other 


held 


cre )} Ss. 


crops include potatoes, beans, 
zs Evelpidés: E Geo tes E 
1944, Table VII, p. 185 
G. Coutsoumaris: Pe 
Development in the Greek A altu 
Ph.D. Dissertation, University 
March 52-53 7 


\thens, 


2-95 and i4 


1955 pp 
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AVERAGE WHEAT BARLEY AND ILK YI 


Greece 
Belgium 
France 
West Gert 
East Gert 
Italy 
Netherlands 


Spain 


lany 


any 


Source: Economic Commission 
of Problems 1954, p. 9 


for Europe 
Geneva 


melons, chick peas, tomatoes, and len- 


tils. Tree crops are especially impor- 


tant, consisting mainly of olives, citrus, 


and other fruits. Grape s 


growing 1 
ol 


animals 


also 


a significant source 


(Table VII). 


not generally prominent on the Greek 


income 


Domestic are 


agricultural scene, mainly because of 


a narrow feed base. Sheep and goats 


are the most numerous livestock. 


RECLAMATION 


Although Greek farm land suffers 


greatly from lack of water in summer, 
In 


land 


well 


irrigation is 
1950, only 


received 


not 
6.7 


any 


developed. 
arable 
Most 
gated land is supplied from reservoirs 
Wells and 


pumps are also used, generally powered 


per cent ol 


irrigation.!? irri- 
formed behind earth dams. 


by livestock, but sometimes even hand- 
Modern 


are still uncommon. 


operated. mechanical pumps 
Under the pressure of a land-hungry 
population a policy of land expansion 


reclamation 


through to 


was adopted 
overcome the shortage of arable land in 
It that 


capita land availability has decreased in 


Greece. should be noted per 


recent decades, because ol a great popu- 


16 Ethniké Statistiké, 
i Klémés, cul pp 


; Ss 
op. cit., 125 


40) 


ob 5) 


LDS 


(GEOGRAPHY 


VI 


Eu 


Agriculture Organization 


lation growth resulting from natural in- 


crease and refugee influx. During 


1920-1940, 


acres were 


the period 
1,125,000 brought 
cultivation through flood control, drain- 
Major 


works were carried out 


an estimated 


under 
and irrigation 


age, 


projects. 
reclamation in 
the Strimén Valley and Drama Plain, 
Axiés Valley, Pinids Valley, and Arta 
Plain. = In 2,600,000 


mainly low-grade and slope land, were 


addition, acres, 


brought under cultivation between 1925 


and 1940. Despite the reduction of 


pasture this entailed, the numbers olf 


livestock increased during these vears. 
In all, crop land area was more than 


doubled 


while farm labor supply 


during the inter-war period, 


increased by 


FABLE VII 


La? 


D US GI 


Annual « { 
rree crops 
Vines 

Meadow 
Lowland pasture 
Lowland forest 
Upland pasture 


030 
O86 
626 
517 
849 
877 
166 
Upland forest 507 
Buildings, road 
waters 


Unused 


670 


RRG6 


2,814 
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1948 


new 


Between and 
1 75,000 acres of 


the 


only one-third.'® 
1954, about 


added to 


land 


were cultivated area, 
brush 


1,250,000 


mainly through drainage and 


clearing. In addition, over 


acres were made more productive by 


flood control, drainage, and irrigation 


measures. This post-war land improve- 


ment was largely promoted through 


American aid programs. More reclama- 


tion remains to be done and some ex- 
tensive schemes are under consideration. 
Officials estimate that at least 1,250,000 


acres can be brought into cultivation 


through further clearing, drainage, ter- 


racing, and alkali control.'® 


Although reclamation works made 


cultivable some fertile alluvial land and 


increased the productivity of other 


areas, much of the new land supply was 
in marginal, relatively infertile regions. 
The reclamation program was not dic- 
tated considera- 


entirely by economic 


tions but was partly inspired by a policy 


of autarchy. This intensified the high 


cost structure of Greek agriculture. 


The 


costs burdening the masses of consum- 


maintenance of high agricultural 


ers was made possible by a policy of 


strict protectionism. In 1939, for exam- 


ple, the support price of domestic wheat 
was more than double the price of im- 
ported wheat before duty.*? Most ol 


the ‘‘benefits’’ of such protection were, 


however, lost in a spiral of over-all pro- 


tectionism. Fertilizers, machinery, and 


items that constitute inputs in the agri- 


cultural production were either un- 


accessible or imported under heavy 


tariffs. The pre-existing rigidity in the 


pattern of utilizing agricultural resources 
was further increased by these protective 


measures and the absence of a_ well- 


designed policy to encourage diversifica- 


18 Coutsoumaris, op. cit., pp. 33-34 

9 Packard, op. cit., Tables IX and XIII 

20 C. Evelpidés: Chronia Georgiké K 
\thens, 1953, p. 78; also X. Zolotas: ’ 
Politiké, Athens, 1934, pp. 276-284. 
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tion of agricultural exports.*' As the 
largest proportion of Greek exports are 
agricultural products with high demand 
elasticity that during the last half cen- 
tury have been exposed to adverse de- 
mand and world price conditions, in- 
flexibility in the productive structure ol 
agriculture has been a source of addi- 


tional strains in the balance of payments. 


INSTITUTIONAL ENVIRONMENT 


Richness in resources is not, of course, 
a fixed quantum of naturaily endowed 
wealth for man’s potential use or neg- 


lect. It is more a matter of technology 


as well as of individual and collective 


initiative There are numerous ex- 


amples, with Denmark and Switzerland 


probably the most obvious, in which 


human drive for economic develop- 


ment, in suitable’ historical circum- 
the most 
\lthough 

ranked 


Europe, 


stances, has overcome all but 


vross deficiencies. 


resource 


Greece must undoubtedly be 


among the poorer nations ol 


its resources are not inconsiderable. 


These include some mineral wealth, 


fisheries, water for power and _ irriga- 


tion, and certainly greater agricultural 
the 


might 


condition 
The 


Organization 


resources than present 
of agriculture 


Agricultural 


sugvest 


Food and 


Mission to Greece reported that: 


Greece has resources and people 


capable of sustaining far higher pro- 
levels than those so far at- 


The 


increase its per capita pro- 


ductive 


tained. country can very ma- 


terially 
duction and national income, probably 
to double or triple its present level 


within two or three decades.” 


“Possibilities of Eco 
nomic Development in a Short-of-Land Agri 
culture,"’ Economic Development and Cultural 
Change, Vol IV, No a Chic igo, July, 1956, 
p 389. 

2 Report of the FAO Mission to Greece, op 
Similar 


G. Coutsoumaris: 


os views were expressed by 


Continued on next page 
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Development of these resources has 


been limited for many reasons.  Impor- 


tant among these have been the coun- 


trv’s institutional milieu) and value 


svstems, within which all economic ac- 


tivity occurs. A comprehensive study 


of non-economic influences that have 


impeded economic development would 


have to include many factors—for exam- 


ple, domestic political conditions in the 


nineteenth century that resulted = in 


vross misuse of capital for military ad- 
ventures rather than productive invest- 


ments; or lack of effective political 


independence from foreign powers 
Cultural attitudes among the Greeks 


have not traditionally given high pri- 


The 


Renaissance touched only the periphery 


ority to material development. 


olf Greece, and the organizational pat- 


terns associated with the Reformation 


had 

ence. 
fully 
outlook that occurred in western Europe 
the 


virtually no contemporary influ- 


The Greeks did not participate 


in the realignment of economic 


alter Industrial Revolution. — In- 


deed, rural Greece until a few decades 


ago was more or less under the influence 


of Ottoman traditions with respect to 


economic and social life, and under the 


indirect influence of medieval Byzantine 
of 


for worldly affairs. 


concepts resignation and contempt 


Apathy and acceptance of poverty as 


the natural lot of the majority of the 


peasants Was compounded by a long 


period of foreign oppression, frequent 
maladministration. Conse- 


wars, and 


quently, a spirit of defeat or futility of 
effort and reluctance to plan ahead was 


lt 


technical 


| 
(reeks 
and 


are 


created. is not. that are 


hostile to 


progress Ma- 


hey 


pre cesses 


terial wealth. Rather, 1 


SO) 


new and 


suspicious ot new 


\ \gelopoulos in To Ellenikon Oikon 
Athens, 1944: also High Be 
VWemorandum on the Lon 


Athens, 1950, p. 9. 


Problem 
Reconstruction, 
Proscramme for Greece 


(SEOGRAPH\ 


methods, and used to perennial 


sO 


frustrations they do not anticipate 


material advance. Such limited expec- 
tations are not inducive to departure 
irom ol tradi- 


Ways life emphasizing 


tionalism. A moderate standard of liv- 
ing is sought, and everything bevond 
this is to be enjoved rather than used 
for the creation of further wealth. 

Long periods of poverty, of frustrated 
aspirations, of inefhicient centralized 
administration, and of government 
largely indifferent to the promotion ol 


filled 


and 


economic development have the 


farmer with mistrust sus- 


deep 
picion.’> He will not adopt new tech- 


niques and new methods unless they 


are repeatedly shown to be beneficial. 
He will not accept readily the advice ol 
the be- 
cause he represents a government 


He 


crop or a new seed variety because long 


agricultural extension expert 


agency. will not invest in a new 


taught him that the 


be 


The Crete Survey ol 


experience has 


farmer's efforts will eventually in 


vain. the Rocke- 


feller Foundation found that, in most 


cases, less than one-tenth of the Cretans 
interviewed who had heard about new 
high vielding crop varieties has actually 
adopted them. 

Considering the low living standards, 
division of time between work and 
leisure generally emphasizes the latter. 
Again be 


example of primarily agricultural Crete. 


this may illustrated by the 


Here it has been shown that each male 


member of a rural community spends 


excessive time per week in coffee houses, 
playing cards, arguing politics, or in 


It is important to note that at present the 
Greek is seriously involved, for 
the first time, with the problems of economic 
development of the country 


Government. is 
Economic progress 
central issue and serious efforts 
are being made for its promotion. The Research 
Bureau of the Bank of Greece, staffed with the 
ablest the country, and other 
iencies are now studying with sophistication 
ispects of long-run developmental plans 


has become the 


economists ol 





\GRICULTURE IN A RESTRICTIVI 


contemplation, while 
Fable VIII, 


large proportion ot cotfee houses in rela- 


Furkish 
the 


sipping 


cottee. which shows 


tion to other business establishments, 
indicates the prominence of such leisure 


Betore World Wat 


church dedicated almost half of the vear 


centers. | the Greek 


to religious holidays. It has been esti- 
mated that Thessalian peasants used to 
170 


Landlords encountered ditheulty in mak- 


work only about davs each vear 


ing them work even 200 days 

are still about 35 church and state holi 

days annually, excluding Sundays 
\lthough it is true that much unpro 


ductive use of time results from unem 


ployment and underemployment, the 


widespread inactivity partly reflects 


poor motivation in regard to work 


People with relatively low incomes, who 
May remain unemploved lor long periods 


during the vear, rarely engage in activi 


ties which could improve their level ot 


living, such as cultivating vegetable 


gardens. ‘Travellers in the Greek coun 


trvside were often struck by a dilapi 


dation of houses, farm buildings, and 


other structures that could be corrected 


mainly by simple labor. 
Indeed, manual work is looked dow1 


upon \ high school graduate, for ex 


ample, to Say nothing of the college 


trained, will seek only othce work. Eve 


eraduates of agricultural schools tend to 


avoid the practical side ol harming, 


looking tor careers in government, agri 


cultural business, or administratior 


This pattern of values is reflected in, 


and partly contributed to, the Greek 


education svstem. Education has em 


phasized esoteric values and has been 


oriented away from pragmatism, cet 


tainly techne logy, and largely preoceu 


pied with the classical and Byzantine 


This emphasis is apparent even 


past 


in What specialized and vocational 


Lk » Athe MM 


INVIRONMEN1 


Phere 


HE C 


1000 


180. T 


educ ation there is in Greee e Pec hnic al 


education has been neglected and in this 


essentially agricultural country there 


were until recently twice as many mili- 


tarv schools and about three times as 


many art schools as agricultural educa- 


\ctually, 


ation was much worse than these com- 


tional institutions. the situ 
parisons may suggest since some of the 
ALT ultural schools operated irregularly 
on Sundays and holidays. Some did net 
even have their own buildings 

\loreover, even sS¢ hooling ol the hnon- 
technical type is restricted. Even by the 
apparently optimistic estimates of the 
United Nations, about 24 per cent ol the 
aved ten vears and 


population ovel 


the case, 
pop 
Thus, tor 
1948, 30 pet 
had 


and l 


ire illiterate. \s Is venerally 


illiteracy is yreatest among the 


ulation of rural areas 


example, in Crete in cent 


had 


mere 


ot the heads of households 
six vears of education, 


had had 


The direct relationships between educa 


only 


) 


per cent welve vears. 


tional standards and agricultural effi- 


ciency is well known, and has’ been 


clearly demonstrated by numerous 


studies. The low standards of Greek 
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agriculture must be partly explained 


by lack of general and technical infor- 
mation among its farmers. In the last 
few years there has been some progress 
in the direction of vocational and tech- 
nical training, but the legacy of past 
inadequacies and educational prejudices 
still remains. 

The government throughout the nine- 
teenth century and up to 1910, neglected 
almost entirely agriculture and the farm- 
ers. The administration of agriculture 
was not in the hands of an independent 
1917, 
when the Ministry of Agriculture was 
In the 


were 


and separate department until 


established. inter-war period 


some efforts made to modernize 
and assist agriculture but they were un- 
systematic and were inspired by short- 
run political considerations and a policy 
of self-sufficiency. Agricultural credit 
was practically unavailable to the small 
until agricultural 


farmer cooperatives 


were established in the 1920's. In addi- 
tion, there was a conservative, rigid, and 
formalistic legal system, evolved under 
conditions much different from those 
prevailing in the Greek economy, which 
did not offer an environment conducive 
to development of credit institutions or 
general progress and: generally to agri- 
cultural growth. 

Another set of institutions which must 
influence 


to 


have exerted a negative on 


relate farm 


As 


square 


agricultural efficiency 


size and fragmentation. Greece 
miles 


51,161 
“7:4 


which 27.2 


has an area of 


(32,742,814 


cent (8,905,585 acres 


acres), ol per 


is officially classed 
the is 


cultivated and 


8,031,013 


As 


population 


(1956 estimate), there is 


1.3 


also W. Willcox ar 
the 


all 


average of only acres of cultivated 
Economics, 1932; 
“The Human Factor i 
Indiana. Farms,” Purdue University Bulletin, 
No. 369, 1953; and F. Baade: “ Brot fiir ganz 
Europe,”’ and * Die deutsche Landwirtschaft als 
Partner in einer europdischen Agrargemein 
schaft,’’ in Gutachten zu Fragen eine 


schen A gra rgemeinscnaft 


id O. Lloyd: 
Management. of 


europal 


(,EOGRAPHY 


land per person. Of course, such popu- 


lation density figures have little sig- 
nificance unless examined in the light 
of technical and productive differences. 
However, there is value in a comparison 
of agricultural acreage per capita among 
In the 
Balkan countries, which form a region 


areas of general similarity. 


of some unity, economic and otherwise, 
Greece has the lowest agricultural acre- 
age per capita (Table IX). 

the 1950 Agricultural 


According to 


Census each member of the Greek farm 
1.6 
acres of cultivated land at his disposal. 


population had an average of only 


In the same year the number of agri- 


cultural units was 1,006,937. The aver- 


age farm was only 7.7 acres in size. 


Over 82 per cent of the agricultural 


population lived on farms smaller than 
12.3 (50 (Table X). 
The smallness of farms is partially the 


acres stremmas) 
result of agrarian reforms completed in 
the 1920's, in which large estates and 
newly reclaimed lands were subdivided 
to 
political refugees from Turkey. 


and given landless peasants and 


These 
reforms sought to satisfy land hunger 


and serve social ends rather than in- 


crease output per unit of land. The out- 


come was excessively small holdings that 
have in the long run reduced the mar- 
ketable surplus of foodstuffs per unit of 
land and therefore have not facilitated 
transfer of manpower to urban occupa- 


tions. Small farms have also been en- 


couraged by Greek inheritance and 


rABLE IX 


Greece 
Bulgaria 
Turkey 
Rumania 
Yugoslavia 


1944 


thens, 
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dowry laws, which operate to disperse 
\nd, 


actually 


farm holdings. further, large 


larms are under 


prohibited 


Greek law, which does 


not permit in- 
7 


dividuals to own more than 75 acres ol 


cultivable land.*5 

Compounding the evils of small farm 
size is the fragmentation of farm units. 
In 1950 there were no less than 6,592,049 
land parcels, averaging 1.2 acres each. 


Keach 


The degree of farm fragmentation varies 


farm averages 6.5 separate lots. 


Crete, 
badly off 
in this respect with an average of 12.7 


vreatly from region to region. 


for example, is particularly 


lots per farm. Peloponnesus is another 


Land 


fragmentation has worsened since 1929, 


region of severe tragmentation. 


when the average farm consisted of only 
5.6 parcels of land. 
Small 


Very 


and fragmented holdings are 


land. 


prises are too small for rational patterns 


wasteful ol Farm enter- 


of production, while fragmentation in- 
creases the need tor capital, draft ani- 


mals, implements, fences, and other 


capital outlays. They also obstruct co- 


operative production activities between 
small farmers with limited capital funds. 
lurthermore, scattered fields waste the 
farmer's time and effort in moving from 


one lot to another, usually without any 


mechanical transportation. 


Given the level of technology in an 


economy and the general economic con 


ditions of the farmer, small-sized and 


fragmented farm units, and predomi 


hance ol militate 


slope land, agallist 


mechanization of agriculture. hus, 


use of agricultural machinery in Greece 


is still extraordinarily limited—despite 


imports of farm machinery recently 
>C. Evelpidés: “Some | 
Problems in Greece,’ Jnte 
. Vol. LNVITT, Genes 
’ Ethniké Statistik 
The average walking 
10 minutes to his 
inutes to the farthest Set 


it., p. 539. 


farmer 1s 
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TABLE X 


RM SIZ G 


0-1 

1-10 
10-50 
50-100 
100- 200 
200-500 
500-1000 
1000-2000 
2000- 5000 
over 5000 


1,006 


equals 0.247 acre 


Ac- 


cording to the 1950 Agricultural Census 


made possible by American aid. 
only 1.6 per cent of all farms employed 
mechanical power—and over 26 per cent 
at all, 


Furthermore, 


used ho 


power mechanical or 


animal. with a 


pre- 
ponderance of tiny farm units and lim- 
ited supplementary opportunities in 
non-agricultural pursuits, full-time agri- 
cultural employment is often impossible 
for the majority of the farm population. 
\ccordingly, rural underemployment is 
It has been estimated that, 


in 1953, about 450,000,000 ‘‘ wage days”’ 


widespread. 


were available in agriculture, but only 
some 300,000,000 were actually 
\lthough 


are largely arbitrary, depending on the 


used.*! 


underemployment estimates 


availability of data and their interpre- 
tation, the figures above are some indt- 


cation of surplus rural labor. 


CONCLUSION 


It Greece is to succeed with het plans 


for economic development and raise 


levels of living, some institutional 


changes will be necessary. kurther- 


more, economic development must be- 


gin with increased agricultural produc- 


tivity—-per man-hour and, even more 


Deltion A like Lpeje 


{ Bulletin of the 
\gricultural Bank 


1957, No. 99, pp. 15-16 
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land. 
ol 


important, per unit of Higher 


land productivity may course be 


achieved, at least initially, simply by 


employing better agricultural tech- 


niques. Improved seed strains, crop 


rotation, greater fertilization, simple 


implements and equipment, and more 
efficient methods of distribution and 
marketing will undoubtedly raise farm 
acre, which 


output may 


per support 
capital accumulation and development 
projects. These improvements can be 
introduced without necessarily abandon- 
the labor-intensive farm 


ing present 


system. The argument has often been 
made that, in over-populated peasant 
countries (such as Greece), advances in 
farming techniques are not a logically 
primary condition of economic advance. 
In this view the problem is rather how 
to mobilize the saving potential that is 


It 


dense 


concealed in 


that 


is 


unemployment. 


argued in the case of a 


rural pepulation, there is an opportunity 


for increases in domestic savings by 


transferring some surplus population off 


the land and to capital projects. On the 


other hand, in the case of sparsely popu- 


lated areas, increases in agricultural pro- 


ductivity should have priority over 


everything else. Here formation ol 


capital depends on the rate at which 


improvements in agriculture will release 


manpower. <A given percentage increase 


in productivity here will have a_ far 


vreater effect on the absolute amount ol 
labor released for « apital formation than 
a similar percentage 


improvement in, 


say manutacturing the service in- 


or 
dustries. 

Even if there were only these two ex- 
treme alternatives for increasing output 
per man 


land 


process or ca 


through labor productivity or 
and 


pital creation, 


productivity generating a 


this model, 


(;EOGRAPHY 


in spite of its general plausibility, would 


not be realistic in the case of Greece. 


Economic progress in that de- 


the 


country 


pends ol 


condition 
that 
precede further capital formation and 
the 


sectors of the economy. 


on primary 


agricultural improvements must 


development ol non-agricultural 


This statement 
may be supported as follows: 


Firstly, there has always been un- 


employment among Greek industrial 


workers. 


This surplus labor can be 


the rural 
counterpart for capital formation 


mobilized more easily than 
projects. 

Secondly, although Greece is an agri- 
cultural country, it has consistently de- 
pended on foreign sources for a large 
proportion of its basic food requirements. 
The possibilities of expanding Greek 
non-agricultural exports to pay for food 
imports are limited. Capital formation 
and development would have to depend 
toa large extent on the rate of increase 


In 


per 


in food supplies. other words, in- 


creasing output man through re- 


duction of agriculture is not 


total 


labor in 


sufficient Increased food out- 


put—increased productivity per unit 


of land—is necessary to sustain a pro- 
gram of capital formation and economic 


development, assuming substantial 


10 
flow of foreign capital. Even assuming 
that the marginal product of the surplus 
farm labor is negligible, so that with- 
drawal of surplus labor will not affect 
total output seriously, increased mone- 


tary demand (which, given the ineffi 


ciency of Greek fiscal administration, 
has not been easy to restrain) may be 
reflected in higher expenditures on food 
and other imports, thus presenting new 
strains on a chronically weak balance of 
payments. This has happened before, 
and it may again reduce the possibility 
for successful capital formation projects. 

Under popular pressures and govern- 


mental direction Greece is now engaged 
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in considerable long-run programs of 


development. It seems imperative that 


these succeed, in view of recent rapid 


population growth and tense social ex- 
pectations for a higher level of living. 
But, 


pessimism is in order. 


a note of caution and, perhaps 
Most of the de- 
velopment programs are designed with 
a clear bias in favor of industrialization 
and considerable resources are being in- 
vested in the non-agricultural 


that 


sectors. 


There are no. indications Greek 


public policy for growth is 
In the 
writers’ opinion, Greek developmental 


economic 
guided by productivity criteria. 


policy should be directed primarily to- 


ward 


agriculture and those industries 


that provide agriculture with its inputs 
tC.2 55 fertilizers) or that process agricul- 


tural output. Of 


course, industrial 


development, outside the. primary 


sec- 
tors, should be encouraged where domes- 


tic demand and cost conditions are 


likely to make for viability. These re- 


marks may rel- 


evance if and when a European economic 


assume an increased 


union becomes a reality.** Greece would 


ENVIRONMENT: THE CASE OF 


(GREECE 


then have to undergo an extensive re- 
orientation in the pattern of her resource 


allocation. will be 


There additional 
pressures on agriculture to become more 
competitive in the greater unified Euro- 
pean market. Greek exports of agricul- 
tural goods might then be enlarged in 
exchange for expanding imports of some 
industrial goods that Greece could no 
longer produce domestically. Greater 
agricultural productivity will be essen- 
tial if even a moderately rising level of 
living is to be attained. 
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AREAL ASSOCIATIONS BETWEEN POPULATION 
GROWTH AND SELECTED FACTORS IN 
THE CHICAGO URBANIZED AREA 


Edwin N. Thomas 


Dr. Thomas is Assistant Professor in the Department of Geography, 


State University of Iowa. 


The present study is based on part of his doc- 


toral dissertation at Northwestern University. 


ITHIN 


developed by 


the body of theory 
the discipline 
of geography is the notion 
This ap- 


pears to derive from geography’s early 


of areal association. notion 
interest in the functional relationships 
between phenomena which are distrib- 
uted unevenly over the earth’s surface. 
The areal 
have been formulated clearly by 


association 
Mec- 


Carty, e/ al., and have been presented in 


major ideas of 


operational terms within the quanti- 
tative framework provided by regression 
and correlation analysis.? Briefly, cor- 
relation-regression may be described as 


an analytic which 


system by many 
observations for two or more phenomena 
the 
tional relationships which obtain be- 
the the 


In general, the present investi- 


are generalized in terms of func- 


tween one of variables and 
others. 
the 


ceptual framework provided by 


gation is formulated within 


con- 
areal 
association and proceeds empirically by 
means of regression and other statistical 
techniques. Because the study involves 
spatially and temporally restricted gen- 
eralizations, it that it 
can be duplicated for other areas and 


is designed so 


other time periods. 


t Richard Hartshorne 
raphy,”’ Assn. of Ame 
1939, pp. 71-82. 

2H. H. McCarty, et al.: The Measurement of 
Association in Industrial Geography, Department 
of Geography, State University of Towa, 1956, 


pp. 1-7. 


. Fe 


Geogrs 


Nature 


Lancaster, Pa., 


ol Geog- 


That the population within the cities 


that surround the more populous munic- 
ipalities in the United States has not 
grown by equal amounts is well known. 
Furthermore, it is a characteristic of 
cities that each may be detined in terms 
of an unique location. Thus, the geog- 
rapher is provided with a spatial dis- 
tribution for analysis and explanation.’ 
It is from these considerations that the 
present study derives. Specifically, the 


investigation attempts, by means of 
hypotheses formulated in quantitative 
terms, to account for spatial differences 
in the amount of population growth 
decade from 


(in the 


1950) in 


which occurred 
1940 to 
located within the Chicago 
Area (Fig. 1).4 


The hypotheses of areal association 


86 outlying cities 


Urbanized 


were tested within the Chicago Urban- 
ized Area because it offered advantages 
not found in other places. First, the 
Chicago Urbanized Area was convenient 
for Its nearness 


field 
from which the hypotheses were formu- 


study. appreciably 


lowered the costs of inspection 


Sten DeGeer: “On the 
and Classification of Geography 
Annaler, 1923, pp. 1-37. 

‘Thirty-one outlying excluded 
from the investigation because data for them 
were not available. Information was unavail- 
able for either of two reasons: (1) the city had 
a population of less than 1000 inhabitants in 
1940 or (2) it was not incorporated in 1940 


Detinition, Method 
Geografiska 


cities were 
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NORTHERN SECTOR 


Northfield 


oe we we ee ee eee 1 
Du Page Co 


itosco Schiller 


wood Dale 


Addison ag 


North Lake 
WESTERN North 


\iPark 


SOUTHERN SECTOR . Crenneed & 
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CHICAGO URBANIZED 
AREA: 1950 


MME Outlying Cities Excluded 
from the Investigation 


L—1 Sector Boundary 


Scale 


New Chicago 


1 E. Chicago Heights 


Matteson 
teson i 


Park Forest 


Fic. 1. Chicago I 


lated and lessened the expenses incurred 
while collecting the data needed to 
evaluate the hypotheses quantitatively. 
Second, there are many phenomena 
distributed within the Chicago Urban- 
ized Area and these show marked vari- 
ations in magnitude in different outlying 
cities, e.g., there are no manufacturing 
plants within the municipal limits of 


some outlying cities whereas within 


Porter Co 


rbanized Area: 1950. 


others there are many manufacturing 
establishments. This complexity and 
variation permitted the testing of a 
greater number of hypotheses concern- 
ing the spatial distribution of population 
growth than would have been possible 
in an area in which outlying cities were 
more homogeneous. Because the study 
involves spatially and temporally re- 


stricted generalizations, it is designed 
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so that it can be duplicated for other 
areas and time periods. 
VARIABLES 


DEFINITION OF AND 


COLLECTION OF DATA 

The major focus of this study is to 
understand, through the use of a set of 
variables logically related to population 
growth, the spatial variation in the mag- 
nitude of population growth which oc- 
the 
In this study, 


curred in the outlying cities of 
Chicago Urbanized Area. 
the population growth occurring in a 
the 


numerical change from 1940 to 1950 in 


given outlying city is defined as 
the number of persons whose usual place 
of residence or usual abode is within the 
municipal limits of that city.’ 

The following factors, relating to con- 
ditions within the outlying cities as of 
1940, are hypothesized as related areally 
to population growth: (1) size of the 
population; (2) 
(3) 


density of the popula- 
(4) birth- 


tion; cost of housing: 


death differential; (5) age; (6) quality 


of the schools; (7) number of persons 


engaged in manufacturing; (8) acces- 


(9) 


In addition to 


sibility from the central city; and 
amount of vacant land. 
the variable factors listed above, it is 
further hypothesized that regional dif- 
ferences in population growth exist and 
that recognition of those differences aids 
in understanding the spatial pattern of 
population growth. Hence, the Chicago 
divided into thrze 
Northern, Western and South- 


ern (Fig. 1 


Urbanized Area is 


sectors: 


There is need in a study of this type 
to define specifically the variables which 
are being investigated and the sources 
taken to 


the 


which information is 


the 


from 


clarify basic components ol 

> U.S. Bureau of the Census, Sixteenth Census 
of the United States: 1940, Population, Vol. 1, 
1942; and Seventeenth Decennial Census of the 
United States; Census of Population: 1950, Vol. 1, 
1952, 
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study and to provide a partial basis for 
that 
However, the sources of in- 


evaluating any conclusions are 
reached.® 
formation and definitions applied to four 
factors warrant only brief discussion. 
The regional division of the Urbanized 
Area is not defined in greater detail be- 
the the 


study is clearly delimited in Figure 1. 


cause segmentation used in 
Similarly, the first three variables listed 
above are given little elaboration, pri- 
marily because they appear commonly 
in geographic literature but also be- 
cause they are defined precisely by the 
United States the 
Briefly, the size of the population of a 
the 


number of persons whose usual place of 


Bureau of Census. 


defined as 


given outlying city is 


the 


density of 


residence or usual abode is within 
municipal limits of the city; 
the population within an outlying city 
the the 


population size and the area of that 


is defined as ratio between 


city; and the cost of housing within an 

outlying city is defined as the value of 

the average rent within that city.’ 
Variables 4 the 


differential and the age of an outlying 


and 5, birth-death 
city, receive greater elaboration because 


they less frequently in 

The 
differential for a given outlying city is 
the 


births 


appear veo- 


graphic literature. birth-death 


defined as difference between the 


number of and the number of 


deaths occurring to the resident popula- 


tion of that city. These data for cities 

6 Herbert L. Searles: Logic and Scientific 
Vethods, New York, 1948, pp. 139-151; Herman 
H. Goldstine and John van Neumann: “ Nu- 
merical Inverting of Matrices of High Order. 
IIl,’’ Proceedings of the Amer. Math. Soc., Vol. 2, 
pp. 118-204. In both references is found a 
discussion of the sources of error in quantitative 
studies. 

The population size of 
available in Volume I of the Sixteenth Census: 
1940 Population, op. cit. The area of the 
outlying municipalities is available in Areas of 
the United States, 1940, also prepared by the 
Bureau of the Census. Values of the average 
rent are available in Sixteenth Census of the 
United States: 1940. Housing, Vol. I 


an outlying city is 
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with greater than 10,000 population are 
available from the Bureau of the Census 
the Public Health The 


information smaller cities is 


and Service.* 


same tor 


compiled from tabulation sheets and 


original certificates of birth and death 
health. The 


age of a given outlying city is defined 


from the state boards ot 


as the number of vears between the 
date of incorporation and January 1, 
1940. These available 
the Office of State of 
Illinois, Zhe Columbia Lippincott Gazet- 
the World, 


municipal officials.* 


data are from 


the Secretary of 
teer of and interviews with 

The remaining variables (6 through 9 
require more careful consideration, pri- 
marily because of their operational defi- 
nitions. Because of arbitrary decisions, 
a statistical relationship between popu- 
lation growth and these factors may not 
be indicated whereas one might be 
forthcoming if the hypothetical factors 
were redefined. The operational defini- 
tor 


fol- 


tions and sources of information 


these factors are discussed in the 
lowing paragraphs. 

Variable 6, the quality of schools, is 
detined for the purposes of this study as 
the ratio of students to teachers in the 
elementary schools of an outlying city. 
This ratio is used as a direct index of 
school crowding and by inference, as an 
the 
The 
student-teacher 
the 


index of general quality of the 


schools. implicit assumption in 


the ratio, that the 


quality ol schools decreases as 


crowdedness increases, War- 


The 


are based 


appears 
ranted, other things being equal. 


various student-teacher ratios 


‘U.S. Bureau of the Census, Vital Stat 
f the United States: Part II Place of Residence 
for 1940 through 1944; and Public Health Serv 
ice, Vital Statistics of the United States: Part I] 
Place of Residence for 1945 through 1949 

ee mae See 
f Illinois, (Office of the 
Springfield, 1941) and The 
Gazettec of the World, 
N. Y., 1952. 


rated VWunicipalities 
Secretary of State, 
Columbia L tt 


ippincoll 
Morningside Heights, 
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upon data from the elementary school 


systems rather than upon data from 


elementary and high schools because 


the data for elementary schools are more 
representative of the situation obtain- 
ing in individual cities.!° 
Variable 7, the 


engaged in manufacturing, also deserves 


number of persons 


clarification. This variable is measured 
1951 


measured 


whereas other variables are 
1940. 1951 


as the vear for which to the 


as of 
tor Selection of 

measure 
number of employees engaged in manu- 
facturing is based upon practical rather 
than theoretical grounds. Reliable data 
for the smaller cities are not available 
for any earlier period.'' Thus, persons 
manufacturing must’ be 
1951, or 


not be 


engaged in 


measured as ol for some more 


recent time, or included in the 


analysis. Inasmuch as the spatial dis- 
tribution of manufacturing has logical 
relevance to the distribution of popula- 
tion growth, it was considered desirable 
to include it. 

Variable 8, accessibility from the cen- 
tral deserves clarification. 


citv, also 


Distance, time, and cost are elements of 


accessibility, and distance, in terms of 


time-cost, appears to be its most logical 


measure. But in almost every outlying 


city there are available several kinds 


of commuter transportation and asso- 


ciated with each type are markedly 


different times and costs into Chicago 
Unfortunately, data for weighting these 
times and costs, so as to arrive at an 


estimate of accessibility which is objec- 

10 The 
are computed 
Illinois School Directory 
intendent of Public 


Illinois cities 
compiled from the 
Office of the Super- 
Instruction, Springfield, 
1939) and the Directory of Cook County Schools 
1939-1940 (Office of the Superintendent of 
Schools, Chicago, 1939 The same data for 
cities in Indiana are from the Jndiana School 
Directory, 1939-1940 (Office of the State Super- 
intendent of Public Education, 
1939 

1t Ponohue’s Directory of Manufacturers and 
Processors (Donohue Directories, In Chicago, 
1952). 


student-teacher ratios for 
from. data 


Indianapolis, 
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SAMPLE CITIES EMPLOYED 
IN ESTIMATING THE AMOUNT 


Arlington 
Heights 








Fic. 2. 


tive and consistent for all outlying cities, 


are not available. A substitute measure 


was needed, and in this study the accessi- 


bility of an outlying city is defined as 
the airline distance between the Chicago 
Central Business District and the geo- 
Although 


embody all 


graphical center of that city. 


airline distance does not 


aspects of the concept of accessibility, 


it does provide an operation definition 


OF VACANT LAND 


Scale 


Sample cities employed for estimates of the amount of vacant land within an outlying city. 


which is at the same time objective, 


precise, and subject to uniform applica- 
tion to every outlying city.” 

The 

” The following map sources were used in 
determining the airline distance: General High- 
way and Transportation Map for Illinois, for 
Cook, Du Page and Lake Counties (Department 
of Public Works and Buildings, Springfield, 
1940); Chicagoland Map (Chicago Tribune, 
Chicago, 1942); and The Map of Lake County, 
Indiana (Office of the Lake County Surveyor 
and Engineer, Crown Point, Ind., 1950). 


amount of vacant land within 
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an outlying city is the remaining variable 
needing elaboration. Determining the 
amount of vacant land within each out- 
lying city estimate based 
this the 
general procedure which was followed 


is described. 


involves an 
upon a sample. For reason, 
First, a random sample of 
cities was selected for the 86 outlving 
2). Next, 


amount of land used for urban purposes 


municipalities (Fig. the 
in each sample city was estimated from 
The 


land used for urban purposes then was 


aerial photographs. amount ol 


correlated with the number of structures 


found in each city in the sample group 


and the 


resulting regression equation 
was used to expand the sample (Fig. 3 

Che estimated amount of area used for 
urban purposes was subtracted from the 
total area of a given outlying city to 
land 


secure an estimate of the vacant 


within that city." 


STATISTICAL DESIGN 


Multiple and simple regression were 
the basic statistical techniques employed 
in estimating the relationships between 
population growth and the selected fac- 
tors.'4 Population growth was the de- 
pendent variable; the phenomena 
hypothesized as associated with it were 


the Whether 


ssociations were statis- 


independent uriables. 


the hypothetical 


tically significant or merely chance 


occurrences was determined by using F 


tests, z tests and t tests. For these, 


“normal” probability limits were ap- 


plied. Furthermore, linear models were 
The aerial photographs are from the Aerial 
Photographic and Engineering Service, Produc- 
tion and Marketing Administration, U. S. De- 
partment of Agriculture. The photographs 
were taken in 1939 and 1940. Data for the 
number of structures in each city are from the 
Sixteenth Census: 1946. Housing, op. cit. 

“The writer wishes to acknowledge the 
financial support of the National Science Foun- 
dation, Contract G-5008, which made _ possible 
the computation of the numerous 
values needed in the study on the 
computer at Northwestern University. 


statistical 
IBM 650 
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Logarithm: Land Used for 
Urban Purposes in Sq. Miles 


2.5 


logY, = -3.45350 + 1.41725 logX 














2.5 3.0 3.5 


Logarithm: Number of Structures 


Fic. 3 The land used for urban purposes ind 


the number of structures in nine sample cities. 


employed throughout the regression 


analyses. Whenever necessary, the dat: 
were transformed to fulfill the ‘‘normal”’ 


The 


cess of each transformation was deter- 


probability limits. relative suc- 
mined by inspecting a fractile diagram 
on which the cumulative frequency of 
for each variable is 


traved (Fig. 4).© 


observations por- 


FACTORS AREALLY ASSOCIATED 


WITH POPULATION GROWTH 


The areal associations between popu- 
lation growth and the independent vari- 


able 


multiple regression. 


and 
the 
simple regression analyses were inter- 


were measured by simple 


The results of 


preted in accordance with the results of 


the multiple regression analyses. For 


this reason, and because of space limita- 
tions, the results for simple regression 


transformations 


6 Two were employed in 
analysis. 


this In one, logarithms of the ob- 
served numbers were employed rather than ob- 
served numbers; in the other, logarithms of the 
square roots of the observed numbers were used 
The latter transformation was suggested by 
Dr. William C. Krumbein, Professor of Geology, 
Northwestern Universit, 
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FRACTILE DIAGRAMS OF THE DEPENDENT AND INDEPENDENT VARIABLES 


Log: Number Log Number Log Number Log, Square Root 
of Persons Square Miles of Persons of Persons Number of Persons 





° ° ° is 
10 305070 90 99 10 305070 90 993 10 3050 70 90 99 


10 305070 90 99 
Cumulative Percent Cumulative Percent Cumulative Percent 


Cumulative Percent Cumulative Percent 


4-0 4-b 4-e 


tudent - 
Log: Dollars Teacher Ratio 
50 


Log: Persons 
per Sq. Mile 





10 0 ° 22 
10 305070 90 99 ' 0 305070 30 99 0 305070 90 99 ' 10 305070 90 99 ' 10 305070 90 99 


Cumulative Percent Cumulative Percent Cumulative Percent Cumulative Percent Cumulative Percent 


4-t 4-9 4-h 4-i 4-) 


Fic. 4. Fractile diagrams of the dependent and independent variables The following svmbols 
appear on the graph: 4-a, population growth; 4-b, amount of vacant land; 4-c, birth-death differential; 
4-d, number of persons engaged in manufacturing; 4-e, size of the population; 4-f, cost of housing; 
4-¢, quality of the schools; 4-h, age of an outlying city; 4-i, accessibility of an outlying city; 4-7, den- 
sity of the population. 


are presented below with no elaboration. Outlying cities with larger amounts 


In spite of this restriction, it should be of vacant land experienced, on the 


emphasized that valuable insight into average, greater population growth 


the problem was secured from them, from 1940 to 1950 than cities which 


particularly during the final phases of had 


smaller amounts of vacant 


the analysis when new hypotheses were land. 


being formulated. Three limited gen- 


eralizations arise from the simple re- ied 
° ° — DLN 
gression analysis (Table I): 
= COEFFICIENTS OF CORRELATION AND DETERMINATION 
i Outlying cities with greater posi- POPULATION GROWTH IN THE URBANIZED AREA 
tive differences between births and 


‘. ‘ x canis Coe ficients of Coe ficients of 
de aths . xpe rience d, on the ave ‘oe , Independent variable correlation determination 
greater population growth from (r) (7?) 
1940 to 1950 than cities which had 

oo a Amount of vacant land 0.12 
smaller positive differences. Accessibility of an out 
, aS . ¥ lying city 00 
Outlying cities with greater NUM- — Ect of housing on 
bers of persons employed in manu- Birth-death differential * 13 
5 3 ; . Number of persons en 
facturing experienced, on the aver- gaged in manuf 
° Age of an outlying city 
age, greater population growth _ pensity of the population 
from 1940 to 1950 than cit ies in Size of the population 
- Quality of the schools 
which there were fewer persons en- 


gaged in manufacturing *Significant at the 0.05 level. 
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TABLE II 


OF MULTI 


Urbanized Area 
Northern Sect« 
Western Sector 


0.60* 
0.90% 
0.47 


Southern Sect 0. 78* 


‘Significant the 0.05 level 


The multiple regression analyses were 
Area as al 


within it. 


executed for the Urbanized 


whole and for each sector 


Chis plan was followed because it pro- 


the regional 
Area. The 


summarize the 


vided information about 


division of the Urbanized 


following paragraphs 
more important findings. 
The 


independent 


simultaneous use of the nine 


variables ‘‘accounts for’’ 


approximately 36 per cent of the vari- 


ation in population growth within the 
Area (Table II). 


approximately three times the amount 


Urbanized This is 


“explained” by the most closely related 
variable when only simple relationships 
were considered. It was felt, however, 
that an ‘‘explained”’ variation of onl 


36 per cent is not a large proportion 


Two facts explain the limited success 
of the analysis 


multiple regression 


First, much ‘‘unexplained” variation 


occurs in one observation. © Approxi- 
mately 38 per cent of the ‘unexplained ”’ 
variation in population growth is at- 
tributable to the extremely poor esti 
the Village of Oak Park. 
Second, only two independent variables, 


birth-death 


mate tor 


differential and density ol 


population, show a significant relation- 
ship to population growth when all nine 
statistically 


variables controlled 


Table III 


summarized as follows 


are 


These relationships are 


1. Outlving cities with greater posi- 


POPULATION 
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tive differences between births and 
deaths experienced, on the average, 
population growth from 
1940 to 1950 than cities which had 


smaller pr sitive differences. 


greater 


Outlying cities with lower densities 
of population experienced, on the 
average, greater population growth 
from 1940 to 1950 than cities with 


higher densities. 


Che 


population growth and density of popu- 


negative association between 
lation is compatible with the positive 
relationship between population growth 
the The 


the 


and birth-death differential. 


association between growth and 


birth-death differential indicates the 


importance of natural increase to the 
population growth of outlying cities. 
This, in turn, suggests the movement ot 
into 
Such 


desire single family residences and these 


young married couples outlving 


cities to raise families. persons 


dwellings are more closely associated 


with lower densities of population than 


ap- 


larger 


are multiple dwellings. Thus, it 


pears logical that cities with 


population increases would be those 


with lower densities. This association 


is indicated by the statistical evidence 


This logical framework suggests an 


The 


role of young married couples within 


additional factor for investigation 


rABLFE Ill 


0.02914 


15893 
02494 
4018 


03631 
10300 
73640 
35312 


0. 20506 
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this rationale suggests that changes in 
the spatial distribution in the age or the 
marital status of the population in out- 
lying cities may be a significant variable 
affecting the 


spatial distribution of 


population growth. 
SIGNIFICANCE OF 


THE REGIONAL 


DIVISION 


the results of 
the regression analyses suggest that the 
regional division of the Urbanized Area 


“explains” a significant amount of the 


Certain differences in 


spatial variation in population growth. 
For example, approximately 80 per cent 
of the variation in population growth 
is ‘‘explained”’ by nine variables in the 
Northern Sector as opposed to only 
Western. In the 
Southern Sector, approximately 60 per 
the total “ex- 


This evidence, however, does 


22 per cent in the 


cent of variation is 
plained.”’ 
not involve a specific test of the regional 
differences under optimum conditions. 

The significance of the regional divi- 
sion was tested specifically by comparing 
the multiple correlation coefficients for 
each sector with the multiple correlation 
coefficient the Area. 
Birth-death differential and density of 
the the 


variables employed because they were 


for Urbanized 


population are independent 


the only ones significantly associated 
with population growth according to 
the multiple regression analysis for the 
Urbanized Area. In addition, Oak Park, 
which contributed greatly to the ‘un- 
explained’’ variation in population 
growth, was excluded from the analysis. 

The coefficient of multiple correlation 
is significantly greater in the Northern 
Sector than it is in the Urbanized Area; 
it is significantly smaller in the Western 
Sector than in the Area 
(Table IV). In addition, the coefficient 
of multiple correlation is significantly 


Urbanized 


greater in the Northern Sector than the 


ECONOMIC GEOGRAPHY 


TABLE IV 


SIGNIFICANCE OF THE REGIONAL DIVISION 


Difference between = 
values of multiple 
correlation coe ficients 
in standard form 


Urbanized Area~ Northern Sector 2.46* 
Urbanized Area—Western Sector 30* 
Urbanized Area—Southern Sector 62 
Northern Sector—Western Sector 76* 
Northern Sector—Southern Sector 13 
Southern Sector-Western Sector 78 


*Significant at the 0.05 level. 


same measure for the Western Sector 
These difierences indicate that the re- 
gional division is a factor ‘‘explaining”’ 
a_ significant 


amount of variation in 


population growth. 


RESIDUAL POPULATION GROWTH 


Maps of residual population growth 
were prepared for each of the regression 
analyses in which there was a significant 
association between population growth 
and an independent variable. For the 
purpose of this study, residual popula- 
tion growth is defined as the difference 
between observed 


population growth 


and population growth as_ estimated 
As they 
are employed in this investigation, maps 


in a given regression analysis. 


of population growth residuals show the 
location of cities in which growth esti- 
mates concur closely or deviate widely 
from observed values. Such maps fre- 
quently yield information by suggesting 
for study other variables whose spatial 
patterns are similar to the pattern of 
the residuals or by suggesting modifica- 
tions in present regional divisions by 
identifying specific areas where rather 


large residuals are concentrated. 


Northern Sector 


A clear 


within 


residual 
Northern 


pattern of 
the 


vrowt h 


appears Sector 
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based upon the distinction between the 
cities in which population growth is 
overestimated and those in which popu- 
lation growth is underestimated (Fig. 5). 
Population growth in the cities adjacent 
to Lake Michigan, north of Evanston, 
is regularly overestimated; population 
growth within the remaining cities of 
the sector is underestimated. 

The municipalities adjacent to Lake 
Michigan are traditionally “prestige” 
This fact, 
distinction 


cities. coupled with the 


between those cities and 
others in the Northern Sector, suggests 
that some aspect of the economic char- 
the 


median income of the residents of a city, 


acter of the population, such as 


may be. significantly associated with 


population growth. If such a factor is 
significant in the Northern Sector it may 
prove to be important within the Urban- 


ized Area as a whole. 
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POPULATION GROWTH RESIDUALS 


NORTHERN SECTOR 


The Regression of Population Growth 
on the Birth-Death Differential 


Population growth residuals, Northern Sector 


Western Sector 


The 


residuals in 


pattern of population growth 


the Western Sector shows 
two facts. First, population growth in 
the western and southern cities of the 
sector is generally overestimated (Fig. 6). 
Second, popu- 


lation growth is underestimated are gen- 


the cities in which 


erally located in the eastern part of the 


sector, although population growth in 


all cities in the eastern part is not 
underestimated. The western and south- 
ern cities may be included in one residual 
growth region with population growth 
overestimation as the element of homo- 
geneity. 


The 


residuals 


pattern of population growth 


does not additional 


suggest 
variables for investigation, 
the 


pertinent phenomenon known to be dis- 


because it 


does not resemble pattern of any 
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Fic. 6. 
tributed within the cities. This condi- 
tion is partially explained by the fact 
that 


are 


these southern and western cities 


very heterogeneous in character. 
It appears that subdividing the Western 
Sector may increase the precision of 
population growth estimates even 
though the pattern of residuals does not 
immediately suggest additional variables 


for investigation. 


Southern Sector 
The 


growth 


of 
the 


spatial pattern population 


residuals within Southern 


Sector shows two facts. First, popula- 
tion growth among Illinois cities south 
of Calumet City, Harvey, and Posen is 
Sec- 


cities 


generally overestimated (Fig. 7 


ond, population growth in in 


Illinois north of Posen and in the cities 
of Indiana, except for East Chicago and 
Whiting, is frequently underestimated. 


The municipalities of the Southern 


Sector in which population growth is 


underestimated are generally those lo- 


cated close to the larger municipalities. 
Commercial and industrial activities in 


Chicago, Hammond, and Gary may 


employ and serve significant numbers of 


persons from near-by cities. Hence, 
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POPULATION GROWTH RESIDUALS 


WESTERN SECTOR 


The Regression of Population 
n the Birth-Death Differential and 


ensity of the Population 


Growth 


Population erowth residuals, Western Sector. 


distance between cities in the Southern 
Sector and one of the major municipali- 
ties may ‘‘explain”’ a significant amount 
of areal variation in population growth. 

Population growth residuals for East 
Chicago are particularly noteworthy; 
the magnitude of the residuals remains 
relatively constant and relatively large 
for all regression analyses (Fig. 8). It 
that the which affect 
the population growth of East Chicago 


appears factors 


are not included in the study. East 


Chicago, therefore, may be a_ particu- 


larly fertile place for field investigation 


which 


may lead to the formulation of 


additional general hypotheses.'® 


CONCLUSIONS 


A conservative attitude toward the 
results of the regression analyses were 


Now 


we may attempt a much broader inter- 


maintained throughout the study. 


pretation in order to derive greater 


analytical and methodological value 


from the statistical results. 
First, it is generally disquieting that 


16 The Village of Oak Park, which alone is 
responsible for almost 40 per cent of the “un- 
explained”’ variation from multiple regression 
may provide additional hypotheses when 
investigated intensively. 


ilso 





\REAL ASSOCIATIONS BETWEEN 


the factors employed in this study 


“e@X- 


plain’? such a small areal 


amount ol 
of them are 
Each of the 


factors was hypothesized because of a 


variation and that so few 


statistically significant. 
logical, theoretical association with 
population Although 
variables do 


growth. these 


independent not expend 


the factors which could have been in- 
vestigated, they appear to include many 
of the more apparent ones. If the areal 
associations between population growth 
and the factors actually associated with 
it are accepted as representative, then 
areal associations, in general, are at 
best poorly understood at present. 
Second, 


representative, the study indicated that 


again assuming that it is 
in general, areal associations are very 
complex with many close interrelation- 
ships. This conclusion is based upon the 
relatively close associations which occur 


between some of the independent vari- 
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Such the 
importance of analytical tools by which 


ables. complexity stresses 
complex associations and _ interassocia- 
tions may be separated quantitatively. 

Third, the 
between independent variables suggest 
that it 


strong areal associations 


may be possible to isolate a 


comparatively small number of  so- 


called 


basic to the spatial pattern of a large 


“common” factors which are 


number of other phenomena. For exam- 
ple, density of population is significantly 
associated with many of the independent 
variables and thus may be considered a 
kind of factor 


common or universal 


affecting spatial distributions within the 
Area. 


distribution of 


Urbanized 
the 


On a more general 
level, population 
may be a factor which exerts a significant 
effect upon the spatial pattern of many 
The 


removal of common factors in the initial 


social and economic phenomena. 


stages of analyses may expedite the 


POPULATION GROWTH RESIDUALS 
OUTHERN SECTOR 
The Regression of Population Growth on the Birth-Deoth Differentiol 
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Logarithm: Sq. Root Number of Persons 


MU(9) MS(9) MU(2) 


Fic. 8. Population growth residuals: 


MS(2) VU 


East Chicago, Indiana. 
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B-DU MU B-OS MS vs 


The following symbols appear on 


the graph: MU(9), multiple regression for the Urbanized Area employing nine independent variables; 


MS(9), multiple regression for the Southern Sector employing nine independent variables; 


MU(2), 


multiple regression for the Urbanized Area employing two independent variables; MS(2), multiple 
regression for the Southern Sector employing two independent variables; VU, the amount of vacant 
land for the Urbanized Area; B-DU, the birth-death differential for the Urbanized Area; MU, the 
number of persons engaged in manufacturing for the Urbanized Area; B-DS, the birth-death differen- 
tial for the Southern Sector; MS, the number of persons engaged in manufacturing for the Southern 
Sector; VS, the amount of vacant land for the Southern Sector. 


determination of specific factors ger- 
mane to the particular problem. 

This study was conceived and exe- 
cuted to test the acceptability of well- 


known hypotheses in the solution ol 


specific problems in urban geography. 


Through the use of correlation-regression 
analysis it was possible to obtain pre- 


cisely defined results. that would be 


available for comparison with the find- 
ings of other studies. It is hoped that 
through similar investigations, under- 
taken for other places and for other 
times, a set of independent variables 
may be assembled which provide an 
of the 
population growth occurring in outlying 


adequate general ‘‘explanation”’ 


cities. 





STONE WALL STRAWBERRY INDUSTRY 
ON KUNO MOUNTAIN, JAPAN 
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Dr. Kakiuchi is an instructor in the Department of Geography, Univer- 


sity of Washington. 


Much of the material for his present study was 


obtained while he was in Japan on a Fulbright Fellowship in 1953 


and 1954. 


HE Meiji 
which marked 


Restoration (1868 
the historic be- 
ginnings of Japan’s moderniza- 
tion, brought about many changes in the 
nation’s economy. The effects of mod- 
ernization on Japan’s industrial economy 
are well known and were indeed spec- 
tacular, but no less important was the 
impact it had on the agricultural econ- 


The 


dustries and attendant rapid urbaniza- 


omy. new in- 


development of 
tion created increased and new demand 
for fresh vegetables, fruits, and special- 
ized crops. The urban markets for these 
perishables became increasingly acces- 
sible as modern transportation, namely 
the railroad, spread outwards from the 
major cities. 

The 


came to 


result was that cash cropping 


occupy an increasingly sig- 
nificant position in the farm economy, 
adding vitality and giving new hope to 
many Japanese farmers in their efforts 


Also, at 


the same time, many former sources ol 


to raise their living standard. 


subsistence and income were being elimi- 
nated due to new forces generated by the 
Restoration and this forced many people 
to readjust to the changing times. It 


was under 


the 
wall” culti- 


such conditions that 


unique ishigaki or ‘stone 


vation of out-of-season strawberry ol 


Kuno came into being. 


THE SETTING 


The ‘“‘stone wall’ strawberry in- 


dustry is located in a narrow belt! on 
the 


the southern 


south Kuno Mountain in 
of Shizuoka 
faces the 
Suruga Bay. It is approximately 
miles southwest of Tokyo (Fig. 1). 


side of 
part Prefec- 


ture and warm waters ol 


110 


Hemmed in by the steep truncated 
slope of Kuno Mountain? on the north 
and by the waters of Suruga Bay on 
the south, the nine hamlets (buraku)® 
belt 


poverty as 


comprising the narrow had been 


known for their much as 


they are known today for their relative 
prosperity. 

Like SO 
the 


many other hamlets found 


along narrow 


coastal beaches of 
Japan, the hamlets of Kuno are poorly 
endowed with arable land. The sandy 
and infertile soils had provided little 
traditional 


In fact 


opportunity to grow the 


subsistence crops, namely rice. 


the eight hamlets, excluding Higashi- 


‘The narrow belt extends for about four miles 
ilong the Bay and inland about 1200 to 1500 
feet. Keiji Ninomiva “ Kuno no ishigaki ichigo” 
(The “stone wall” cultivation of strawberry in 
Kuno), Shizsuoka-ken no enget, Shizuoka City, 
Shizuoka-ken keizai-bu, 1952, p. 64 

*Kuno Mountain is like a_ flattened dome 
which is truncated on its south side The trun 
cated slope is quite steep due either to down 
faulting or wave-cutting. The highest portion 
rises to about 1000 feet in elevation Che flattish 
top is of an old terrace surface. Glenn T. Tre 
wartha: “ A Geographic Study in Shizuoka Pre 
fecture, Japan,’’ Annals of the 
Geogrs., Vol. 18, 1928, p. 185. 

The hamlets from east to 

Hebizuka, Negoya, 
Naka-Hiramatsu, 
gashi-Ova 


Assn. of Amer 
west ire Zo, 

\go, Furuvado, \ozawa, 
Nishi-Hiramatsu, and Hi- 
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Fic. 1. Relief map of Kuno Mountai lhe insert shows the location of Kuno and its principal 
markets 





STONE WALL STRAWBERRY 


had 


3.9 acres of paddy land.# 


Oya, only a combined total of 


Consequently ‘ 


the farmers have had to rely on some 


sort of cash crops or products for a 


livelihood. Since the turn of this cen- 
tury, the growing of out-of-season vege- 
tables and other specialized crops tor 
has become 


the large urban markets 


increasingly important. Of these crops, 


strawberries are especially important 
due to their particular adaptability to 
the slope land back of the hamlets; that 
is, the steep south slopes of Kuno Moun- 
For the 


cash crop industry, there were certain 


tain.? the rise of off-season 


environmental advantages. Of these 


advantages, probably the principal one 


was the local climate. 


THE CLIMATI 
The 


the south slope of Kuno and the waters 


Kuno atrea, circumscribed by 


of Suruga Bay, has been called a ‘‘natu- 


The total cultivated acreage ol the eight 
hamlets in 1934, including the slope land con 
verted to the cultivation of “ 


berry, was 326 acres 


stone wall’ straw- 
However, it is to be noted 
that because of the short ige ol arable land, some 
farm land out 
For example, some of 
Zo and Hebizuka own and rent 
land in Komagoe which is located on the coastal 
plain just to the east of the two hamlets \lso, 
a few of the farmers of Negova have dry field 
cropland on the top side of the Kuno terrace 
Gohei Ito: “Shizuoka-ken Kuno-san nan-roku 
ni okeru soki saibai no ritchi ni kansuru ke 
(A study the location of the 
strawberry cultivation on the 
Kuno Mountain in the prefecture of Shizuoka 
Otsuka chiri gakkat ronbun-shu, 
Shoin, Vol. 4, 1934, pp. 193-211 

> The degree of importance of the strawberry 
crop varies according to the amount of level 
land available to the individual hamlets. For 
the very narrowly restricted hamlets of Zo and 
Hebizuka, where the mountain pinches out the 
beach, 90 to 95 per cent of the farmers in 1934 
were engaged the cultivation of 
wall” strawberries This percentage 
dropped towards the west as the beach widens 
out Thus in the middle portion (Negova, Ago, 
Furuyado, and Aozawa) about 50 to 60 per cent 
ol the farmers were primarily engaged in the 
growing of strawberries. Finally in the three 
western hamlets, the percentage decreased to 
20 to 40 per cent [bid., p. 194. 


of the farmers rented or 
the 
the farmers of 


owned 


side oi Kuno area 


nkyu”’ 
early 
southern foot of 


con erning 


Tokvo, Kokin 


primarily in 
“stone 
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Kuno Mountain which 
1000 feet the 
south side from the cold winter winds, 


ral’’ hothouse. 


rises to about protects 
and the waters of Suruga Bay, warmed 
by the north-flowing Kuro-shio (Japan 
Current), give protection from the 1m- 
portation of low temperatures. Further- 
more, the slope which faces the low win- 
ter sun and the sandy beach accumulate 
an unusual amount of solar heat. 


the 


Being 


on the lee side of mountains of 


Japan, the incidence of sunshiny day is 

high during the winter months. 
Consequently, within the natural hot- 

the winter 


house, minimum 


tempera- 


5.4 to 14.4 degrees 
the 


tures are normally 


Fahrenheit warmer than areas to 


the immediate west or east of the Kuno 
area (Fig. 2). The minimum tempera- 


fall 


a climatic condition, 


tures rarely below 


Such 


35.6 degrees." 
needless to 
say, was favorable for the introduction 
ol out-ol-season crops. However, im- 


local 
for the introduction of 


portant as the environment 


was 
off-season cash 
crops, more important were the his- 
torical changes within Japan since the 
Meiji Restoration which directly or in- 
affected 


the Kuno hamlets. 


directly the economic base of 


HIsTORICAL DEVELOPMENTS 


The nine hamlets of Kuno, as already 


stated, pe ssessed little arable land on 


which to the 


gTOW traditional subsist- 


ence crops. Therefore, sources of cash 
income have been essential to maintain 
the livelihood of the villagers. 

Up until about the turn of this cen- 


the had 


income 


tury, villagers derived much 


of their meager from the sea, 


largely from small-scale production of 
Nori 


saibai chitat 


-sho toket 


chosa-bu: “ Ishi-gaki ichigo 


jitsuno chosa ovobi higo saibal 
Survey of the ictual conditions 
wall”’ ind the 
strawberry tokei 


1949, 


iitsuno chosa”’ 
of the 
ictual 


cultivation area 


cultivation Norin 


“ stone 


KVOKAIL, lokvo, 


p 
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AVERAGE MONTHLY TEMPERATURE 


MINIMUM MONTHLY TEMPERATURE 


S O N D 

Fic. 2. Comparison of temperatures. Letters 
refer as follows: (a) Kuno Village; (b) the Agri- 
cultural Experiment Station, Shizuoka Prefec- 
ture; (c) Okitsu Agricultural Experiment Station 
Source: Otsuka chirt gakkai ronbun-shu, Tokyo, 
Kokin Shoin, Vol. 4, 1934. The Okitsu station 
is located to the northeast of Kuno and the other 
is located to the west. 


salt and to a lesser degree from the pro- 


duction of and _ local 


sugar fishing.* 
Also some cash crops were grown, such 
as vegetables, tea, and loquats, but these 
constituted only a small part of their 
latter 
seld in near-by cities of Shizuoka and 
Shimizu by the women folks who took 
the 
and baskets.* 

With 


ever, the above principal sources of in- 


income. These products were 


them to markets in ‘‘rear-carts”’ 


Japan’s modernization, how- 


come were to be eliminated. The first 


to be eliminated was the making of 


sugar. 


This occurred with the removal 
‘In most of the hamlets, over 50 per 
of the villagers derived their livelihood 
cipally from the sea. 
was 80 per cent. Ito, op. cit., p. 198 
The division labor was that the 

to sea, while the women worked on 

farming and in the making of salt 
sugar. The making of salt was especially 
ous, and the women of Kuno are even 
known for their hard-working qualities. 


cent 
prin- 
In Negova, the percentage 
ot men 

the 

ind 
irdu- 
today 


went 


land 
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of the protective tariff and the con- 


sequent importation of cheap sugar 


from Formosa. Following this, in 1905, 
the salt-making industry became a gov- 
ernment monopoly. This Was a serious 
blow to the local economy, for the pro- 
duction of salt had been the most stable 
and important source of income. ® 
Lastly, the small-scale fishing gradually 
declined with the coming of larger mo- 
torized fishing boats and organized 
companies which operated out of ports 
with to handle their 
By 1925, there was little or no fishing 


for commercial the 


facilities needs. 


purposes in Kuno 


hamlets. 

Thus during the first part of this 
century, where heretofore the sea had 
provided the main sources of income, 
now by necessity the villagers had to 
turn 


The 


become ‘‘land’’ men. 


to their meager land resources. 
to 
However, having 
practically no paddy land, their future 


prospects indeed looked bleak. 


former ‘‘sea’’ men were now 


Fortunately, the crisis came at a time 
when the growing urban centers were 
creating demands for a variety of agri- 
cultural The 
Kuno, limited as they were in economic 


products. farmers of 
resources, were to adjust to the new 


situation by utilizing the few advan- 
natural 


house, a good location in respect 


tages they possessed—a hot- 

to 
markets, and a tradition for hard work 
and frugality—to go into the cultivation 


of out-of-season vegetables and other 
specialized crops. 


The 


introduced 


first out-of-season crops to be 


were vegetables such as 


cucumber, tomato, and eggplants, which 
were mainly grown in glass-topped frame 
hotbeds. But limits to expansion were 
set by the very narrow beach, for these 

’The government consolidated the salt in- 
dustry along the shores of the Inland Sea, where 
the climate was better suited to the production 


of salt by the standard solar method. Norin-sho 
tokei chosa-bu, op. cut., p. a 
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the 
readily adapted to the steeper slopes 
back of the 
this initial endeavor was hardly 


frames and crops could not be 


hamlets. Consequently, 
the 
answer for the majority of the farmers, 
especially for those in the eastern ham- 
lets, such as Zo and Hebizuka, where 
the width of the beach was extremely 
limited. However, for the Kuno area in 
general, the growing of early vegetables 
did constitute the principal source of 
World 


income until about the end of 


War I. 

As far as it can be determined, the 
first strawberries were planted in the 
Kuno area, as an experiment, in Zo 
around 1905 by a Mr. Seisaku Ogiwara."” 
The strawberries were taken to near-by 
markets but met with little success due 
largely to consumer resistance to this 
Many 


were poisonous. 


unfamiliar 
that 
Mr. Ogiwara had heard that they com- 
the 
westernized city of Tokyo and so per- 


product. thought 


they However, 


manded excellent prices in more 
sisted in his efforts to acquaint and sell 
them in the near-by cities, namely in 
Shizuoka. 

In 1908, it is recorded that the same 
Ogiwara discovered, purely by accident, 
that the 
smooth water-worn stones not only pro- 


but 


strawberries growing among 


duced excellent berries ripened 


earlier. Being enterprising and experi- 


enced in the marketing of early vege- 


tables, he realized the eventual potential 


of this chance discovery. From. this 


beginning he developed the present 


‘stone wall’’ cultivation of off-season 


strawberry. Although the initial dis- 


covery was by accident, the develop- 


ment and expansion of this new source 
of income occurred through innovations, 


scientific cultivation, frugality, active 


selling, and a tremendous input of labor. 


10 There are several versions as to when and 
who first grew strawberries, but in one way or 
another, Ogiwara seemed to have had a hand 


in it during the early period. 


The principal innovation which made 
possible the expansion of the cultivation 


‘ 


of ‘“‘stone wall’ strawberry, and more 
important the expansion in the total 
cultivated acreage for the nine hamlets, 
was the creation of the triangular ridges 
(Fig. 3). 


ridging technique was that the hitherto 


The prime importance of the 


little used Kuno slope could now be 
brought under intensive cultivation to 
excellent advantage."! 


It was the two hard-pressed eastern 


hamlets of Zo and Hebizuka, under the 
pioneership and enthusiasm of Ogiwara, 
that took the lead in the cultivation of 
The 
was now shipped to the markets of 
Tokyo, off- 
strawberries were well received 


“stone wall’’ strawberry. crop 


metropolitan where the 
season 
and commanded excellent prices.” As 
the demand for these strawberries in- 
the new endeavor became 
the 
neighboring hamlets to the west began 
The 


lower slopes were the first to be ridged, 


creased and 


firmly established and_ successful, 


to follow. suit. more accessible 
but as the industry expanded the tri- 
angular ridges began to encroach upon 
the steeper and higher slope area. 
Although the acreage of ‘‘stone wall”’ 
strawberry expanded relatively rapidly 
in Zo and Hebizuka, the overall expan- 
Kuno area 
1923.8 


tangible reasons for the 


sion in respect to the was 


rather slow until after There 


were several 
First, there was the 


the 


relative slowness. 


necessity of annually rebuilding 


stone faces of the ridges which was time- 


consuming and difficult.'4 Second, the 

The need for bringing more land under cul- 
tivation can be realized when it is seen that 
even as late as 1934 the average cultivated 
acreage per farm was only 0.6 except in the 
westernmost hamlet of Higashi-Oya. Ito, 
op. cit., p. 199. 

2 The varieties shipped were Excelsior and 
Victoria 

13 Norin-sho tokei chosa-bu, op. cit., p. 2. 

44 The stone were rebuilt annually at 
the time of planting to refertilize the soils in the 


faces 


Continued on next page 
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for the construction of 
Third, 
and perhaps the most serious handicap 
the ridges 
reached further up the slope, the prob- 


stones necessary 
the ridges were becoming scarce. 
was that, as man-made 
lem of irrigation became increasingly 
difficult. 


tial in Kuno, for the winter months are 


Irrigation is absolutely essen- 
relatively dry and warm. Although the 
farmers stored whatever rain and spring 
water that could be channeled into the 
tanks located above the cultivated area, 
much of the water had to be carried up 
to the tanks in buckets. Therefore, 
during the season, a large percentage of 
the labor available had to be expended 
in this operation and for the irrigation 
of the plants themselves. 

interstices into which the strawberry plants are 
inserted. There was also a tendency for the rains 
to wash out the soils and the walls would dis- 
integrate. The whole process was rather ineff- 
cient. A picture of the old type of triangular 


ridges, using stones to build the face, can be seen 
in Trewartha, op. cit., p. 195. 
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Triangular ridges on the south facing slopes of Kuno Mountain. 
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However, in the immediate years after 
1923, two new innovations greatly con- 
tributed to the further and more rapid 
expansion in acreage. In 1924, power- 
driven pumps were installed. 
the 


This not 


only eliminated laborious bucket 
brigade, but more important it meant 
that water could now be readily trans- 
ferred to any point in the slope area. 
Then, in the following year, specially- 
standardized 


molded and 


concrete 
the 


These stand- 


blocks were invented to replace 


former, awkward stones. 
ardized blocks were much easier to 
handle, eliminating the drawbacks which 
were associated with the uneven round 
stones. Furthermore, they could be 
easily and cheaply made as needed by 
the farmers from the sand and gravel of 
the beach area. These two new develop- 


ments meant increased efficiency in 


The labor saved was trans- 
the 


operation. 


ferred to increasing acreage ol 


KR 


rcoeonerons a 
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The strawberry beds 


are built at an angle of 60 to 65 degrees to receive the low winter sun at 90 degrees. 
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Thus from a 
total acreage of 14.4 acres in 1923, it 
increased to 72 1930, finally 
reaching the pre-war peak acreage of 
144 acres in 1939. In fact, the lower 


half of the south slope of Kuno Moun- 


“stone wall” strawberry. 


acres in 


tain was rebuilt into a veritable ‘‘stone”’ 


or more correctly concrete wall (Fig. 3). 


The only limits now were the steepness 


of the upper slopes!® and the extent of 
the urban markets. 

The installation of pumps, making ol 
concrete blocks, and expansion in acre- 
age all required capital, however small, 
which is the one thing the average Japa- 
nese farmer finds difficult to accumulate. 


But, 


Kuno, good prices were being paid for 
their produce during the few years prior 


1924. 


hard work, frugality, and cooperation 


fortunately for the farmers of 


to and atter 


And coupled with 
they were able to accumulate and invest 
in the new innovations and expansion. 
Often two, three, or more families pooled 
their resources to buy such larger equip- 
ment as power pumps. 

Zo, 


another 


For the hamlet of there seemed 


to have been perhaps more 


important source of capital. During 


1900's, 15 or 16 
hamlet to 


the early 
left the 
fields of 


northward 


young 


the 


men 
work in coal 


Mexico, eventually moving 


into Colorado to work on 


the vegetable larms. It is said that 


these former farmers of Zo sent or 
brought back money with them during 
the period from 1925 to 1935, exactly 
during the time when rapid expansion 
in “‘stone wall’’ strawberry acreage was 
observed.!? It would seem that 15 or 
16 men from a hamlet of 40 households 
considerable effect on 
itself.!5 It 


can be presumed that the other hamlets 


could have had 


the economy of the hamlet 


18 Norin-sho tokei chosa-bu, op. cit., p. 3 


6 The physical limits of expansion is reached 
when the slope attains an 


17 Norin-sho 


ingle of 60 degrees 


tokei chosa bu, op Cw... Pp 6 
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of Kuno also had sent their young men 
abroad to work during the early part 
of this century. Through a combination 
the 


wall”’ strawberry industry saw its great- 


of favorable factors then, “stone 


est expansion during 
1924 to 1939. After 
1939, the strawberry 


the period from 
the peak year of 
industry entered 
into a period of decline as Japan in- 
creasingly began to gear herself to a 
war economy. 
the all-important 


dithcult 


Farm supplies, especially 
fertilizers, became 
Also, as milk and 


particularly sugar became scarcer, the 


to obtain. 


consumers stopped buying strawberries 


which were considered too sour to eat 


by themselves. As a result the acreage 
of strawberries in Kuno gradually de- 
the 


World War II, the industry was com- 


creased. Finally, with onset ol 


pletely eliminated by the government, 
which considered the growing of out-of- 
season strawberry non-essential to the 
war effort. 


With World 


period of recovery began. 


War Il, a 


The recovery 


the end of 


was relatively slow, largely due to the 


continued shortage and high cost of 


farm supplies and disruption of the na- 


tional economy. However, by 1951, the 


acreage of ‘‘stone wall” strawberry was 


65 per cent of the pre-war peak of 1939,!9 


and full recovery was attained in 1958.°° 


CULTIVATION 


cultivation of 


The “stone wall” 


strawberry was developed in the Kuno 


area and has remained, even until to- 


day, unique to that area.*! One of the 


'sOne often comes upon a village or hamlet 
in southwestern Japan which looks more pros- 
perous than the local economy would seem to 
justify. Many times it has been the result of 
money sent or brought back by people who had 
emigrated to the Americas 

19 Ninomiya, op. cit., p. 64 

20 Letter from the Economics Bureau, Shi- 
zuoka Prefectural Government, April 10, 1958 

‘tL Although the growing ot out-ol-season straw 
berry by the “stone wall’ method is unique to 


Continued on next page 
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principal factors in this localization, 
according to some people, is that the 
growing of strawberry by the ridging 
method requires a good deal of experi- 
ence and a high degree of skill—one that 


farmers in other areas, with similar 


physical environment, have not been 
able to emulate.”* Also historically, it 
seems that once a crop or product be- 
comes associated in the consumer’s mind 
with a certain locality or name, it be- 


comes difficult 


for new areas to break 
into the market, especially if the crop 


or product is of a specialized nature. 

Within the Kuno area, the cultivation 
of ‘‘stone wall’ strawberry has been 
largely restricted to the slope area to 
which the triangular ridges were 
adapted. 

In the efforts of the farmers to bring 
the the Kuno 
Mountain under cultivation, five land- 


area on south side of 
The five 
the 
(60-80 degree slope) 


use zones can be identified. 


zones extend from the summit to 


Zone “A”’ 
is near the summit and is entirely for- 
This 
is too steep to bring under cultivation 
left in 
levels 


sea. 


ested in pine and shrubs. zone 


and has been forest to protect 


the lower from rolling rocks. 


Zone ‘‘B”’ (30-60 degrees) was formerly 
forested and had been used as a source 


of wood 


for the making of charcoal 


and gathering of firewood for the boiling 


of salt and sugar. Today, it is used 


entirely for the growing of strawberry. 


Zone “C”’ (10-30 degrees) had been 
the Kuno area, there are other techniques found 
here and elsewhere. The two most common ones 
are the utilization of frame hotbeds and the 
hina-dan. ‘The latter method utilizes step-like 
beds, whose retaining walls are built of 3 inch 
high boards held in place by bamboo stakes. 
The width of the horizontal bed surface varies 
according to the angle of the ground. In con- 
trast to the “stone wall” technique, glass or 
plastic covering are used to create an artificial 
hothouse condition. Ninomiya, op. cit., p. 66. 

2A village on Muko Island in the Inland 
Sea tried but was unsuccessful. The reason given 
was that the farmers of Kuno would not teach 
them the techniques. 
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used for the growing of loquats but is 
Zone “D” (3-10 
degrees) has been and is still intensively 


now in strawberry. 


utilized to grow a variety of crops. Dur- 
ing the winter such crops as cucumber, 
sugar pea, and flowers are grown in 
frame hotbeds in addition to strawberry. 


Summer crops consist of daikon (a 
Japanese radish), sweet 


dock, 


and strawberry seedlings. 


potato, bur- 


taro, white potato, cucumber, 


The hamlets 
this zone in a linear 
the Zone ‘E”’ 
(0-3 degrees) is the beach area, lying 
between the road and the sea. 


are located in 


fashion road. 


along 
Formerly 
it had been used for the beaching of the 
small fishing boats and for the solar 
production of the 
utilization of Zone “E”’ is similar to 
that of Zone “D.’’ However, in Zo 
and Hebizuka, where specialization in 


salt. Today land 


the growing of ‘stone wall” strawberry 
has been carried the furthest, 80 per cent 
of the beach area is now used for this 
one crop.” 

Although there are a number of unique 
techniques involved in the cultivation of 
the 
most conspicuous is the ridging of the 


“stone wall” strawberry, one of 


beds upon which the plants are grown. 
The side and back walls of the triangular 
ridges are the 
annually 
either prior to or at the time of planting. 


permanent, but front 


south-facing side is rebuilt 
Originally, round stones were used to 
face the south side but today, as men- 
tioned before, concrete blocks have re- 
placed Each block three 
“V"’ shaped niches cut out along the 


them. has 


top edge wherein the plants are in- 


serted.24- The blocks are arranged in 
rows, one atop the other, after a handful 
of well-fertilized soil has been placed 
within.” 


Ito, op. cit., p. 197. 

24 Each block measures 1’ 5” x 6” x 1” 
Ninomiya, op. cit., p. 66 

2>The soils of Kuno are 


extremely infertile 


Continued on next page 
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The creation of the triangular ridges 
enabled the farmers to make intensive 
use of the slope area, but the basic pur- 
pose of the structure itself has been to 
take full advantage of the 
and early spring sun. The south 


low winter 
face 
of the ridges is slanted at an angle 
of 60-65 degrees, so that the concrete 
blocks will receive the sun’s rays at an 
angle of 90 degrees, thus maximizing in- 


solation. has 


Furthermore, charcoal 
been mixed into the concrete to further 
increase the absorption of solar heat. 
The 
receiving and maintaining heat and of 
Dur- 
ing the latter part of the season, after 


the 


blocks serve the dual purpose of 


holding the soils within the walls. 


well- 
developed, the blocks may be removed to 


roots have set and foliage 
prevent the strawberries from ripening 
too fast.*' 
In the actual cultivation of the straw- 
berries, probably the single most impor- 
| i 
tant factor in determining whether the 


larmer good 


gets a crop of quality 
strawberry or not is the proper applica- 
tion of water to the plants.*’ If too 
much water is applied, excessive leaf 
and stem growth occurs and there is 
danger of fungus diseases. If too little 
water is applied, the plants are weak- 
ened and also become susceptible to red 
mite infestations.** 

As mentioned previously, the appli- 
deal 
that 


even with the installation of the power 


cation of water demands a 


yreat 


of labor input. It is estimated 


For every 1000 
acre) 240-320 
pounds of manure, 32-40 pounds of seed wastes, 
56-64 pounds of fish wastes, 16 pounds of super- 
phosphate, and a little potassium sulphate are 
used. In contrast to this ordinary field straw 
berries require only 40 pounds of nitrate, 24-40 
pounds of superphosphate, and 32 
potassium sulphate per 0.245 acre 
6 Ito, op. cu., p. 205 
The water is applied by hand, using a hose 
ind a spray nozzle (Fig. 4). Water is brought 
down from the tanks to the ridged beds by means 
of pipes 
‘ Ninomiva, op. cit., p. 66 


and require heavy fertilization. 
plants (30,000 plants to 0.245 


pounds of 


Thid., p. 66 
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pumps, irrigation still requires 50-82 
of the total amount of labor 
needed for cultivation.2® Most of this 
the 
children of the nine hamlets. 


per cent 


labor is provided by women and 
The planting of the two earlier vari- 


eties of strawberries—Excelsior and 
Fukuha—is begun in the latter part of 
September, while the later Victoria is 
planted during the first part of October. 
Originally, the very involved process of 
was all done at time. 
block removed, a 
handful of fertilized soil placed behind 
each the 


placed, and finally the plants were set in. 


planting one 


Each concrete was 


triangular niche, blocks 


re- 


This procedure necessitated a concentra- 


tion of labor into a very short and busy 


period. However, in 1935, another in- 
novation enabled the farmers to utilize 
their labor more efficiently. This was to 
prepare the beds for the plants somewhat 
prior to the actual time of planting, 
thereby giving the farmers a better dis- 
tribution of their available labor.*® 
Once the plants are set in, additional 
but simple measures are taken to pro- 
tect the plants and to prevent the loss 
of heat during the nights of the colder 
months, generally from November 
Board or 


common reed or straw mats are used as 
the 


through February. the more 


coverings over strawberry beds 


(Fig. 5) During the coldest months, 


January and February, two sets of mats 


may be used. No plastic or glass cov- 


erings are necessary as is the case in 


other cooler 


areas growing off-season 


strawberry. 


** Several waterings per day are necessary 
when the plants are first placed in their beds 
This is reduced to twice daily once the roots be 
come firmly established. During the period of 
pollination, the application of water is held to 
a minimum Then it is increased 
when the strawberries become set. 

Under the old method, it was estimated 
that one worker could plant 500-700 plants a 
day. Under the new innovation, a worker could 
set in upwards of 1000 plants per day. Nino 
miva, ep. cit., p. 66. 


once again 
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Prior to World War II, three principal 
varieties of strawberries were grown in 
Victoria, 
The first two were of foreign 


the Kuno area and 


Fukuha. 


origin, as the name would indicate, but 


Excelsior, 


the Fukuha was developed in Japan. It 


was introduced into the Kuno area in 


1937. The had 


elsewhere hothouse 


Fukuha been grown 


under conditions, 
but it had been presumed that it could 
not be successfully grown on the “stone 


wall”’ ridges. However, upon experi- 


mentation, it was discovered that the 
Kukuha grew and produced very well. 
Furthermore, the quality was far 


sSu- 
perior to that of the other two. Con- 
sequently, the Fukuha was an immediate 
success, and its acreage expanded rap- 
idly at the expense of the acreage de- 
Within 


two years, the Fukuha occupied 60 per 


voted to Excelsior and Victoria. 


cent of the total acreage cf strawberry 
in the nine villages. 


In the post World War II recovery 


period, the Fukuha continued to domi- 
nate the acreage. In 1950, it occupied 
Even 

the 
earliest, because of its pocr quality the 


50 per cent of the total acreage. 


though the Excelsior came out 


percentage in Excelsior had dropped 
drastically to 5 per cent, while Victoria 
had increased its acreage to 45 per cent.*! 

The Fukuha seemed te have the best 
market potential, and so both the farm- 
ers and the prefectural agricultural ex- 
perimental stations continued their ef- 
forts to improve the techniques for its 
cultivation, largely in terms of market- 
ing quality strawberries early as pos- 
sible. The efforts were successful, and 
teday the Fukuha occupies 90 per cent 
of the total strawberry acreage of Kunc. 
The other 10 per cent is in Zasan and 
Shikisei, both of which are very early 
varieties newly developed.* The Excel- 
sior and Victoria have, for all practical 

' Norin-sho tokei chosa-bu, op. cit., p. 4. 

- Economics Bureau, op. cit. 
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purposes, been completely eliminated. 


The overwhelming predominance of 


the Fukuha largely resulted from an 
innovation in the technique for the rais- 
ing of the nursery plants. Formerly, 
practically all of the young plants were 
grown in the lowland paddies of Shida- 
gun located to the west of Kuno Moun- 
tain. Today, the plants are mainly 
grown on farms situated at an elevation 
of 2400 feet on the flanks of Mt. Fuji, 
which is located in the northern part of 


Here fall 


and results in 


Shizuoka Prefecture. the 


weather comes earlier 


quicker dormancy of the young plants. 
When the plants are brought down and 


set in the warm south face of the tri- 


angular ridges they soon begin their 


growth. As a result, the Fukuha can 


marketed in late November 


late 


now be 
rather than in 
the 


December.** Thus 


farmers through innovation have 
come to specialize in this one variety, 
both and a= earlier 


attaining quality 


marketing season. Presumably, they 
could also stagger the length of the sea- 
son by selecting the sites for raising the 
nursery plants in terms of elevation. 

Several techniques have also been 
developed for the marketing of quality 
strawberries, especially in respect to the 
Fukuha which has been consistently the 
best seller. 

After the plants are set in their beds 
and begin their growth, the new runners 
and buds are trimmed off, and except 
for five or six the remaining leaves are 
thinned out. The purpose of all this is 


to provide better air circulation, to 


allow more sunshine to penetrate and 
to the 


maximum nutrition 


Not 
trimmed but the berries are also thinned 


to give 


strawberries. only is the plant 


out. For the Fukuha variety, one plant 
is made to produce no more than 10 
Fur- 
thermore, each individual strawberry is 


strawberries during the season.** 


covered with a_ paraffin-coated paper 
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Fic. 5. Mat coverings used to protect straw- 
berry plants during the evenings of the colder 
months 


bag to protect it from diseases and in- 


sects and to enhance the color and 
luster (Fig. 6). 

The discussion on the various aspects 
involved in the cultivation of the “‘stone 
wall"’ strawberry points to one obvious 
fact—it requires a tremendous amount 
of labor. But labor in Japan is plentiful 
and cheap. Such a condition is espe- 
cially suited for the growing of ‘‘stone 
wall”’ strawberry, which is highly de- 
manding in labor but relatively little of 
This characteristic is not only 


the 


capital. 


associated with farming in Kuno 


area, but is generally true for Japanese 


agriculture as a whole. The pressure ol 


a large agricultural population on a 


limited amount of arable land has given 


rise to small but intensively cultivated 


farms (average farm size is two acres). 
Even though labor is cheap, much of 
[bid 


Three crops per season are harvested. For 
the first crop only four strawberries are left on 
the plant and three each for the second and 
third crop. For the other varieties, only the 
poorer berries are thinned out, and each plant 
produces 20 to 30 strawberries per 
Ninomiya, op. cit., p. 67. 

* It is estimated that person 
care of 10,000 strawberry plants. 
tokei « hosa-bu, op. cu., pp. 14-15. 


season 


take 
Norin-sho 


one can 
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Fic. 6. 


the labor needed on the individual farms 
of Kuno is provided by the members of 
the family, except during the busy har- 
vest season.** The shallow economy of 
Japan does not allow for the luxury of 


hiring workers unless absolutely neces- 


sary. A few of the larger strawberry 


growers, however, do hire permanent 
year-round workers who are usually re- 
cruited from the poorer families of the 


The 


from 


seasonal 
the 
come from 


local hamlets. laborers 


come principally local 


but 


area, 
some may the near-by 
mountainous prefectures of Yamanashi 
and Nagano where the 
little to do during 


months.*® 


farm families 


have the 


winter 


HARVEST AND MARKETING 


The success of the ‘‘stone wall” culti- 

% In 1950, the permanent workers were paid 
about $28 (10,000 yen) per year plus room and 
board. The seasonal laborers were paid about 
40-55 cents (150-200 yen) per day 


plus one 
meal. IJbid., p. 15. 


Women covering strawberries with’ paraffined paper bags. 


vation of 
the 
many 


out-ol-season strawberry in 
Kuno area has been the result of 
interlocking factors, such as a 
favorable physical environment, devel- 
opment of innovations, and the efforts 
of the farmers. However, another and 


perhaps more important factor which 


must be considered is the location of 
IKXuno between the two largest urbanized 
regions of Japan, namely the Tokyo- 
Yokohama and the Osaka-Kobe-Kyoto 
The markets of the for- 
the 
markets of the latter are no more than 


conurbations. 


mer are readily accessible, and 


an overnight’s distance away by rail.*? 
Nearness to large urban markets is de- 
sirable to provide a measure of stability 
to such a luxury product as off-season 
strawberry, and a safe and rapid trans- 
is essential, for strawberries 


port are 


easily injured and spoil relatively 


quickly. These two requirements are 


7 Tokyo is about 110 miles and Osaka about 
230 miles by rail from Kuno. 
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met by the location of the Kuno area. 
The Tokyo- Yokohama and the Osaka- 
Kobe-Kyoto urban areas normally take 


90 per cent of the strawberry production 
of Kuno. Of the two market regions, 
the larger and closer Tokyo-Yokohama 
conurbation is overwhelmingly the more 
important, taking about 77 per cent of 
the Kuno strawberry crop, while the 
Osaka-Kobe-Kyoto markets account for 
another 13 per cent.48 The remaining 
10 per cent is marketed to other fairly 
large cities such as Nagoya. 

The strawberry season of Kuno gen- 
erally extends from the latter part of 
November to April at time the 
Up 
until recently, Excelsior was the first 


which 
ordinary strawberry season begins. 
variety to be marketed, 
the 
Due to its early appearance, it had sold 


coming out 


during latter November. 


part of 
rather well, even though it did not be- 


gin to compare in with the 


Fukuha. The 


by the Fukuha which reached the mar- 


quality 


Excelsior was followed 
kets during the latter part of December. 
The size of the berry is large and the 
quality unexcelled. For these reasons 
and because of its relative earliness, the 
Fukuha has been and has continued to 
be the best seller, usually bringing twice 
Victoria 
came out around the middle of February 


the price of the other two. 


and reached its peak in April. The peak 


period for this last variety coincides 


with the beginning of the normal straw- 


berry season, and so the price drops 


precipitously.*® 
Today, as mentioned earlier, Excelsior 
and Victoria have completely dropped 


out of the picture. For all practical 

‘Ito, op. cit., p. 209 

The average price paid in 1951 for a box 
of Fukuha during the early part of the season 
(late December) was about 50 cents (200 yen 
This dropped to about 28 to 42 cents (100-150 
ven) during the middle part of January, and 
then fell to about 28 cents (100 yen) after that 
Ninomiya, op. cit., p. 68. Each box contains 
12-24 strawberries, depending upon the size. 
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purposes, the Fukuha is the only variety 
grown on the south slopes of Kuno. The 
demand and prices seem to have en- 
couraged the farmers to a high degree 
of specialization in this one variety, 
even though the Fukuha is much more 
difficult to grow and 


requires more 


labor and costs. 


CONCLUSION 


The success of the Kuno farmers in 
the cultivation and marketing of out- 
of-season ishigaki or “‘stone wall”’ straw- 
berry has been such that the nine ham- 
the Kuno 
Mountain have become known for their 


lets along south slope of 


relative prosperity. But yet, these ham- 
lets can be said to be well-off only when 
compared to their past when the vil- 
lagers were mainly poor fisher-farmers. 
The average Kuno farmer has by no 
World 
War II, many of the smaller growers had 
The fact that 
they have done as well as they have is 


means become rich. Prior to 


been chronically in debt. 


certainly a credit to their ability to ad- 
just to changing times, to work and per- 
severe, and to continually innovate and 
improve. 

Most of the farmers of Japan, with 
their small acreages, grow rice for sub- 
sistence on their best lands and cash 
crops cn their poorer lands, which are 
marginal in respect to rice cropping. 
but 


important balance between subsistence 


They try to maintain a delicate 
and commercial farming in their efforts 
But 
for most of the Kuno farmers, restricted 
the 


the steep south slopes of Kuno Moun- 


to achieve a degree of stability. 


as they are to narrow beach and 
tain, there existed only marginal lands. 
furthermore, the average size of a farm 
in the Kuno area is less than half that 
of the nation. 

It was the accidental discovery of the 
possibility of cultivation of ‘stone wall” 


strawberry that energized the hamlets 
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to renewed vitality and relative pros- 
The 


adversities into advantages and capital- 


perity. farmers turned seeming 


ized and enhanced any assets they 


possessed. 
“stone 


the cultivation § of 


wall’’ strawberry has become the prin- 


Today, 


cipal source of income for the majority 
of the farmers of Kuno, occupying close 
to half the total 
Although the post-war 


slow, the pre-war peak acreage of 1939 


cultivated acreage. 


recovery Was 
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has been reached. Expansion of the 
ridged beds up the slope appears to 
have reached its limit due to steepness, 
but further expansion seems now to be 
taking place onto the beach area on 


land which had been devoted to the 


growing of vegetables. 
The 


wall”’ or 


amazing sight of the ‘‘stone 


rather concrete ‘‘wall’’ climb- 


ing half way up the steep south slope of 


Kuno is a standing monument to the 
achievement of the farmers of Kuno. 
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Coal and Steel in Western Europe: The Influence 
of Resources and Techniques on Production, 
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maps, index. 
Press, 


834 x 534 inches 


the 
Europe includes 


The economic-geographic literature on 


coal and steel industries of 


many national 
\mong these Professor Pounds’ earlier book on 


the Ruhr and his 


studies of regional or scope 


more recent one on Upper 
In this volume, 
however, Professors Pounds and Parker combine 


their 


Silesia hold an important place 


talents and special interests to examine 
more than two centuries of industrial history in 
an extremely complicated and diverse geographi 
the 
within which recent rises 


area. Their theme is “historical setting, 
in production and cur- 
rent problems and prospects of the European 
Coal Steel : 
But hold 


proportions by 


must be viewed 


inquiry to 


Community 
their 


and 


they manageable 


dealing mainly with questions 


of materials, technology, and corporate struc 
ture as these relate to the development and 
the coal steel 


Belgium-Luxembourg 


location of and industries in 


and Germany 


France, 


\bout 


Professor 


two-thirds of the book is the work of 
familiar 
with his research might expect, he presents the 
industries The 
first of three chapters on the eighteenth century 


Pounds in which, as those 


historical geography of these 


comprises an excellent description and analysis 


of the 


locational and 


requirements pattern ol 


the charcoal-iron industry, supported by diligent 
research and discriminating selection of material 
including quantitative data, from original sources 
third 


review of the 


commentaries The 

but 
eighteenth-century coal 
the 


and contemporary 


comprises a_ similar brief 


industry and prod icing 

Well placed between 
separate chapter on technology 
detail with the 
locational and economic aspects of charcoal-iron 
British 


coal and coke which estab 


areas on 
the 
which 


continent 
two is a 
deals in considerable 
technology, and then traces the 
the use of 


innova 
tions in 
lished 
the 


British leadership in the industry and 


of coal fields as its dominant 


emergence 
location. 

\ second illuminating chapter on technolog 
introduces the discussion of the nineteenth cen- 
in Part Il of the book. \t the beginning 
of this period the iron industry on the Continent 
still predominantly 


Professor Pounds 


tury 


and 
halting 


charcoal-based 
the 


was 


traces slow and 


efforts of the iron masters from Silesia to France 
to adapt their smelting and refining methods 
to the coke and coal techniques of their British 
competitors. He then moves on to a discussion 
of the 


tions of steel making which were the basis for 


better-known and revolutionary inven- 
the rapid expansion of the industry after 1860 
and its emerging locational pattern. The transi- 
charcoal 


was thus telescoped into 


tion from a iron to a modern steel 


industry 
than 


a period of 
would be 
a sounder and more lucid 


less a century, and it hard to 


find 


tec hnologic al « hanges 


analysis of these 


Phis discussion provides excellent background 
the 


various 


for the more detailed examination of 
century 


nine- 
teenth developments in the 
producing areas: the rise of Belgium to a position 
f leadership by the mid-nineteenth century and 
its subsequent eclipse; the changing locational 
phases in France from charcoal and water power 
the coastal 


and then to the final emergence of the 


to coal, to short-lived period of 
I 


plants, 
major locational attray 
the Saat 


eastern ore fields as the 


tion; the complexities of Lorraine, 


Luxembourg area with the interactions of tech 


nology, raw material supplies, and national and 
finally, in Germany the 


the 


corporate policies; and, 
under stimulus ol 
ind the 


inance of the Ruhr among the longer-established 


development of Silesia 


Prussian state officials ultimate dom- 


producing areas of the west 
By the the 


major  lo« patter! 


end of nineteenth century the 
material 


and the 


itional and 


had 


revolutionary 


raw 


sources become relatively fixed 


innovations in steel making had 
taken place 
of the twentieth century, 


the 


Consequently, in the discussion 
lavs 
ind 
regional rates of growth as well as a consideration 
of the influence of 
bears upon the problems and the prospects of 
the Coal Steel Here 
careful diffusion of 


technological information with particular atten- 


Professor Parker 


greater stress on analysis of gener il 


the cartels, especially as it 


and Community also 


attention is given to the 


tion to the improvements in coke production 


and the increase in scale of operations as they 
iffected the relative advantages of 
location Ot 


different 


types of particular interest to 
“the maintenance 


the 


geographers is his chapter on 


of an interregional balance”’’ as between 
careful 
distinction is drawn between those in the north- 
ern area (chiefly the Ruhr and coal field locations 
to the the 


on Lorraine ore and the coal fields to the east 


various producing areas in which a 


west) and southern areas centered 
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Firstly, that 
“the shares of the different regions in the West- 
ern European output of coal, coke, iron and 
steel have stable,’’ although minor 
exceptions are noted and analyzed. Secondly, 
that the economic separation between the Ruhr 
and Lorraine, previously noted in Pounds’ dis- 
cussion of the earlier period, has increased, thus 
further qualifying the outmoded concept of a 
Lille-Dortmund-Nancy “industrial triangle" in 
which ‘ Ruhr coal and Lorraine ore are ‘natural 
complements’ of one another.” 


Iwo main conclusions emerge. 


remained 


In view of this 
locational stability, which neither the cartels 
nor national policies nor economic fluctuations 
were able to alter in significant fashion, Profes- 
Parker concludes that the Coal and Steel 
Community is unlikely to drastically alter the 
industry’s geographic pattern. 


sor 


Its importance 
is as an instrument assisting in the orderly and 
steady increase in capacity and its success will 
depend “less upon what it can accomplish than 
upon what it can inspire.” 
rhis is indeed an important and timely addi- 
tion to the book shelf of the economist and his- 
torian as well as that of the geographer. The 
teacher will dip into it frequently for both 
factual and interpretative materials. The re- 
searcher will find it useful as a guide both to 
source materials and to promising lines of 
inquiry. 
THOMAS R. SMITH 
The University of Kansas 


Dynamic Decade, by Eric J. 
314 pp.; maps, bibliogr., index. McClelland 
& Stewart, Lts., Toronto. (Distributed in 
U.S. A. by Dodd Mead & Company), 1958. 
$6.00. 9 x 6 inches. 


HANSON. xi and 


In 1915 the population of Alberta was 480,000. 
It was not until 1946 that it had increased by 
320,000, and yet by 1956 it had increased by 
as many again. What caused the increase in 
population in the decade 1946-1956 to be as 
great as that which it had taken 31 
before 1946? According to Professor 
Hanson, “practically all of this increase can be 
attributed to the oil development,’ and he sets 


vears to 
achieve 


out in this book to give an account of how this 
came about and how the provincial 
changed as a result. He then estimates 
importance of the petroleum industry in the 
\lberta economy, now and in the future. In- 
deed, the subtitle of the book is ‘‘ The Evolution 
and Effects of the Oil Industry in Alberta 

That this subtitle is deliberate, for 
this is not a textbook. The author has kept 
the technical discussions of the petroleum in- 


economy 
the 


is only a 


dustry and the methodology of income analysis 
to a minimum, in order to appeal to the interests 
of the general reader, as well as the specialist. 
He has achieved this aim through the 
judicious use of excellent black-and-white dia- 


also 
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grams and sketch maps. Perhaps these betray 
the geographical influences which were at work 
over the author’s shoulder, for he was guided 
and assisted by Dr. Herman Otte, Professor of 
Economic Geography at Columbia University. 

Further evidence of these influences is pro- 
vided in the second and third chapters of the 
book which can be considered as introductory 
geographical sketches. The chapter entitled 
“Alberta”’’ deals with the location and nature 
of the province, its transportation 
and its people and 


handicap 
places; while ‘ Alberta's 
is devoted to agriculture, forestry, 
minerals, hunting, fishing, and tourism. Then, 
after a short chapter on the petroleum industry 
in general, the story begins with the early oil 
discoveries—the Athabasca tar sands, Turner 
Valley, Wainwright, and Jumping Pound, until 
““on November 20th, 1946, an imperial Oil 

crew spudded in a well at a 
13 miles southwest of Edmonton and a 
miles northwest of the town of Leduc.” 
then had a population of 920. 
2000. 
pletely 
has 


Resources”’ 


location 
few 
Leduc 
Now it has over 
Devon, which was established as a com- 
new community some 10 miles 
1500 people. These are but some 
facets of the change brought about in the geog- 
raphy of Alberta by the Leduc discovery. It 
led to further exploration and development, of 
which Redwater and Pembina were the 
significant; to the construction of refineries and 
oil and gas pipelines, and to the development of 
markets for crude oil and gas. 


away, 
now 


most 


These, in turn, 
resulted in a tremendous rise in capital expen- 
ditures in Alberta, particularly for roads, schools, 
hospitals, waterworks, housing, and manufac- 
turing establishments. 

At the beginning of the 
the total 
Alberta generated by 


“dynamic decade” 

personal income in 
agriculture was 78 per 
cent, and by the petroleum industry 5 per cent. 
At the end of the decade the proportion gen- 
erated by agriculture had dropped to 41 per cent 
while that generated by the petroleum industry 
had increased to 45 per cent. Professor Hanson 
sums it up neatly—‘Currently, then, the for- 
tunes of the Alberta economy are dependent 
upon two great industries instead of one.” 


ee 


Geographical Branch, Ottawa 


percentage ol 


NICHOLSON 


Carolina 
xii and 
bibliog. 

Louisiana State 


Historical Geography of the North 
Outer Banks, by Gary S. DUNBAR. 
234 pages; maps, _ills., 
Coastal Studies No. 3 of 
University Studies. Louisiana State Uni- 
versity Press, Baton Rouge, 1959. $3.00. 
11 x 81% inches. 


index, 


One of the more encouraging signs of pro- 


fessional growth in 


contemporary American 
geography is the rennaissance of the monograph 





Book 


as a literary form. University presses are 
moving, particularly through reprints of student 
dissertations, to provide an outlet for scholarly 
publication more comprehensive than the journal 
article and more specialized than the omnipresent 
text. Geographers have had one such oppor- 
tunity since 1951 in the Louisiana State Univer- 
sity Studies. The volume under review, Gary S. 
Historical Geography of the North 
Carolina Outer Banks, is Number 3 of their 
Coastal Studies Series Fred acted 


as editor and co-researcher. 


Dunbar's 
Kniffen 


Historical geography is a sticky area 
in which to work, 


things to 


very 
since the term means many 
different geographers Although 
work stated working 
definition, it is evident that his point of view 
follows the pattern associated with Carl Sauer; 
that Is, 


Dunbar’s contains no 


the work is a study of cultural evolution 
in a somewhat homogeneous natural landscape 
lhe distinction between historical geography ind 
history is, 


therefore, not the fundamental one 


of spatial vs organization The 
difference is apparently found in the inclusion 


of certain 


te nporal 


items, such as plant introductions, 


house types, ete which the investigator as a 
geographer wished to stress and of course the 
omission or less full development of other items 
of historical interest which people of other dis 
include. It is then an 
historical study of a cultural landscape, a holistic 
type with stated 


generally on 


ciplines might rather 


endeavor certain omissions 
ind with 


velopments 


stress econom de- 

The Outer Banks, for purposes of the study, 
is a region delimited by a physical boundary, 
the width of the barrier and proximate islands 
themselves, on the east 
boundary, the Virginia~North C 
line, on the north; and a 
Portsmouth, N. C., on the south The major 
chapters of the book divide along conventional 
historical 


and west; a political 


irolina state 


settlement limit, 


lines: the exploration 
period, the Federal 
1865 


period, the 
colonial period, and the 
modern era (since The chapter on the 


period of exploration represents a thorough 


as Hakluyt, 
far less well known, for refer 


combing of standard sources, such 
is well as many 
ences bearing on the area The author 
outside his 


about 


goes 
areal limits to include information 
plants, 
Jamestown colony, source 
Banks settlement. We are disabused of the 
persistent notion that the early Bankers made 
their living from plundering wrecked ships, but 
and smuggling supplemented 
derived from stock raising in the colonial period 
Navigation improvements, windmills, gathering 
of yaupon, and the rise of a fishing industry 
are discussed in the chapter on the Federal 
period. 


climates, and animals from the 


region for early 


piracy income 


Here Dunbar makes one of his depar- 
tures from. strictly history and de 
scribes military operations on the Banks during 
the War of 1812 and the Civil War, 


economic 


notably the 
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familiar expedition by the incompetent General 
Ben Butler. 
Chapter five, “ The 


Banks in the Modern 


Era,” is the longest and may be of particular 


interest to the student of the contemporary in 
economic geography. Changes in water trans- 
port capabilities within the region are noted, and 
the influence of government action, especially 
of the Corps of Engineers and the National 
Park Service, is That the author's 


field time was well spent shows up especially 


evident. 


in the detailed and interesting account of sub- 


fishing and related 
natural 
traditions of the region as a vaca- 
more with the 
establishment of the Cape Hatteras National Sea 
1953, and the 
rightly points to the prospective increase in the 


tourist 


sistence “and commercial 


economic activities The advantages 


and historic 


tion area became apparent 


shore Recreation Area in author 


business as a new and major source 


of income 
\lthough 

field study, 

the library 


a share of the report is based on 
the author has spent much time in 
lhe bibliography is a full one, with 
some trom 
skillfully 
grouped at the 


references on a variety of subjects, 


unpublished materials. Sources are 


handled lhe 


end of the volume, and are not simply citations 


footnotes are 
of sources; many contain all sorts of interesting 
information text 


simply 


amplifying points in the 


There are seven maps, illustrative or 
locational rather than essential to the analysis 


land 


mapping 


One misses in the study, for example, a 
held 


often illuminating, sometimes 


use map, or any evidences of 


Photographs are 
superfluous, as the one of an abandoned gun 


Some 


are reproductions of early photographs, which 


club, which might have been anywhere 


add flavor to the narrative 
Yet the professional geographer or historian 
reading the report must sense two shortcomings 
which prevent the work from having the impact 
The first of these deals with 
taken as a 
from the lack of a precisely defined problem and 


it might have had 


content The work whole suffers 
the rigorous subordination of each selected bit 


that problem \ 


even ot a 


of information to general 


occupance study, relatively small 


through historic time is far too broad in 
treated 


than 80 pages of typewritten main text. The 


area, 


scope to be with thoroughness in less 


weaknesses of the report are in large part the 
weaknesses of regionalism, of the heterogeneous 
study of landscapes restricted in area and not 
sufficiently in topic or time period as well. The 
alternatives would be either to expand the 
length of the work very considerably, or to cut 
the emphasis on time sequence and organize 
spatially, as a 
sectional views corresponding to stages in the 
economic development (if such can be isolated 
Had all information which did not 
these economic landscapes 


omitted, the might 


the material series of cross- 


illuminate 


been resolutely 


result have been a more 
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perceptive study and _ certainly 


historical geography. 


ac ceptable 


[he second consideration is the broader one 
of interpretation or context For the 
part the work is narrative and descriptive only. 
In the last paragraph, though, the writer sum- 
follows: ‘‘When one reduces the 
history of the Banks to a 


stages, one sees that the progressio1 


most 


marizes as 
economi series of 
has been 
from stock raising to fishing and finally to the 
tourist business. This pattern is by no means 
unique to the Outer Banks. It was first de- 
veloped in the coastal areas and islands of New 
England and the Middle Atlantic states, 
Natural evolution, not conscious 
caused this pattern to be 
Outer Banks.”’ 

The first objection is that this progression 
has not clearly established 
the body of the text. 


role throughout has been that of 


repetition, 
repeated on the 


been studied 
The author's 
a < hronic ler, 
not an analyst of causative factors or a tester 


and 
as such in 


of the generalizations of social science Second, 
if the stages were indeed there, they 


tainly 


were cer- 
“natural evolution.”” An 
“landscape”’ is but the 
conditions 


not caused by 
arbitrarily 
summation of 


selected 
within an area at a 
given time, and can scarcely be held to evolve 
as a unit organism 
modes of 
results of 


The changes in principal 


economic have 


occupance been the 
market conditions, the 
shorter work week, improved modes of trans- 
port, proximity to urban centers and the 
centration of high per 


number of other 


changing 


con- 
capita income, and 


economic and soc ial factors 
not considered in the text. To limit one’s study 
to an inventory of the contents of an arbitrarily 
definable area is one’s own option, but to ascribe 
to “natural evolution” those which 
fact the result of and 


circumstance is to chase a bewitching phantom, 


changes 


are in human choice 


sired by Darwinism out of determinism. Surely 
the geographer must not slight the factor of 
relative location in the pursuit of 
understanding. 

The author is to be commended for his skill 
in the techniques of field and 
library research. His style of writing is pleas- 
The 
book, unlike so many dissertations, maintains 
reader throughout. The early maps 
consulted in the preparation of the study have 
been published elsewhere and may profitably 
be consulted while one reads the book. As a 


regional 


observation 
ing, his exposition of information clear. 


interest 


useful introduction to the Outer Banks, geog- 
raphers may wish to use it in course work as 
outside reading or for class reports. 


The area 
an attractive one, and 
the book will make it a 
point to stop off in their travels in the South- 
east. Those whose interest in that 
bevond 


as Dunbar paints it is 
no doubt readers of 
area does not 


extend find 


the armchair will here an 
interesting evening’s reading 

\s far as the broader field of historical geog 
raphy is concerned, this book is one more example 
study to swell the 
shelf of 
Such 


urge 


somewhat slender library 
modern books in that line of research 
studies are 


representative of a growing 


in American geography to recognize the 
mutability of landscape patterns, and to make 


use of solely 


explanations not derived from 
conditions. As such it is a_ healthy 
trend, but much more attention is needed to the 


philosophi al 


present 


which our in- 
Not all 


qualified to make 


assumptions on 
vestigations into the past are based. 
geographers will care or be 
such studies into the from those who 
are, Mr. Dunbar them, we may an- 


ticipate worthy contributions to the professional 
literature 


past; 


among 


WILLIAM A, KOELSCH 


University of Chicago 
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